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DESCRIPTION 



PCT/JP97/02004 



SUCCINAMTDE DERTVATTVES USEFUL AS TNF- A^fD/OR MMP INHTBrTORS 

TECHNICAL FIELD 

The present invention relates to new compound and 
pharmaceut ically acceptable salts thereof. 

More particularly, it relates to new compound and 
pharnaceut ically acceptable salts thereof which are useful 
as inhibitors of matrix metalloproteinases (heteinafter to 
be referred to as MMP) or the production of tumor necrosis 
factor a (hereinafter to be referred to as TNF a) , to a 
pharmaceutical composition comprising the same, to use of 
the same as a medicament, and to a method for using the 
same iherapeu- ically in the treatment and/or the 
prevention of MMP or TNF a mediated diseases. 

One object of the present invention is to provide new 
and useful compounds and pharmaceut ically acceptable salts 
thereof which have pharmacological activities such as MMP 
or TNF a inhibitory activity and the like. 

Another object of the present invention is to provide 
a pharmaceutical composition comprising, as an active 
ingredient, said compound or a pharmaceut ically acceptable 
salt thereof. 

A further object of the present invention is to 
provide use of said compounds and pharmaceut ically 
accepcabie salts thereof as a medicament for prophylactic 
and therapeutic treatment of MMP or TNF a mediated 
diseases , 

A still further object of the present invention is to 
provide a method for using the same for the treatment 
and/or the prevention of MMP or TNF a mediated diseases .in 
mamrrials, especially humans. 

The compounds of the present invention have 
inhibitory activity on MMP or the production of TNF a, and 
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10 



15 



20 



25 



30 



are useful in the treatment and/or prevention of a disease 
such as stroke, arthritis, cancer, tissue ulceration, 
decubitus ulcer, restenosis, periodontal disease, 
epidermolysis bullosa, scleritis, psoriasis and other 
diseases characterized by matrix metalloproteinase 
activity, as well as AIDS, sepsis, septic shock and other 
diseases caused by the production of TNF a. 

There are a number of enzymes which effect the 
breakdown of structural proteins and which are 
structurally related metalloproteases . Matrix-degrading 
metalloprotease, such as gelatinase (MMP-2, MMP-9) , 
stromelysin (MMP-3) and collagenase (MMP-1), are involved 
in tissue matrix degradation and have been implicated in 
many pathological conditions involving abnormal connective 
tissue and basement membrane matrix matabolism, such as 
arthritis (e.g., osteoarthritis and rheumatoid arthritis), 
tissue ulceration (e.g., corneal, epidermal and gastric 
ulceration) , abnormal wound healing, periodonal disease, 
bone disease (e.g., Paget's disease and osteoporosis), 
tumor metastasis or invasion as well as HIV-inf ect ion . 

Tumor necrosis factor is recognized to be involved in 
many infections and autoimune diseases. Furthermore, it 
has been shown that TNF is the prime mediator of the 
inflammatory response seen in sepsis and septic shock. 

DISCLOSURE OF INVENTION 

The object compound of the present invention can be 
represented by the following general formula : 
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in which is hydrogen or hydroxy-prot ecti ve group, 
is hydrogen or acyi, 
is hydrogen or lower alkyl, or 



the formula 



-N*^ is -N 
^r3 




R"^ is heterocyclic (lower ) alkyl, and 
R^ is lower aikoxy or lower alkylamino, 
or pharmaceut icaily acceptable salts thereof. 

Further, the compound (I) having the most potent 
activities can be represented by the following 
configuration . 



R^— 0 




r4 



(lA) 



in which R-^, R^, R^, R^ and R^ are each as defined above. 



According to the present invention, the new compound 
(1) and salts thereof can be prepared by the processes as 
shown in the following schemes. 

Process 1 : 




or a reactive aerivacive 
at z'p.e car Doxy group, 
or 3 sale chreof 



R--0-NH. 



HI) 



or a reactive 
derivative at the 
amino group, 
or a sale chereof 



C 0 
l3 



(i; 

or a salt thereof 
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Process 2 : 



1 




15 Process 3 




\ 1 - u / 

or a salt thereof 



25 

Process 4 



30 
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Process 5 



10 




removal of Che 
hydroxy-protective 
group HO 



(I-f j 

or a sale thereof 




or a salt thereof 



15 



Process 6 



20 




(IV) 



(I-h) 

or a salt thereof 



or its reactive 
der i vac i ve at 
the an^.mo group, 
or a salt thereof 




or a salt thereof 



25 



Process 7 



30 



35 




removal oz Che 
carboxy-procect i ve 

group cr. 




or a salt thereof 



( I-ki 

or a salt thereof 
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7 



in which R-*-, 




IS 



IS 



iS 



IS 



IS 



, R-^, R'^ and are each as defined above, 
hydroxy-proteccive group, 
acyl, 

protected ca rboxy (lower) alkanoyl, 

carboxy (lower) alkanoyl, 

protected amino (lower) alkoxycarbonyl, 



protected amino (lower ) al kanoyl, 

lower alkanoyl substituted by protected 

amino and hydroxy, or N-protected 

imidazolidinyl optionally substituted by 

oxo, 

r| is amino (lower) alkoxycarbonyl, 
amino (lower) alkanoyl, 

lower alkanoyl substituted by amino and 

hydroxy, or imidazolidinyl optionally 

substituted by oxo, 
R? is protected hydroxy (lower ) al koxycarbonyl , or 

protected hydroxy ( lower) alkanoyl , 
Rg is hydroxy ( lower ) alkoxycarbonyl , or 

hydroxy ( lower) alkanoyl , 
R^ is lower alkoxycarbonyl (lower ) alkylcarbamoyl 

or. lower alkoxycarbonyllower alkanoyl, 
R? is lower alkylcarbamoyl ( lower ) alkylcarbamoyl 

or lower alkylcarbamoyl (lower ) alkanoyl , 
R3 is lower alkyl, 
r| is lower alkoxy, and 
is lower alkylamino. 



The starting compound (II) used in the Process 1 may 
be new and can be prepared by the following Preparations 
or by a conventional manner. 



Suitable pharmaceutically acceptable salts of the 
object compound (I) may be a conventional non-toxic salt 
and include an acid addition salt such as an organic acid 
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salt (e.g. acetate, t ri f luoroacetate , maieate, tartrate, 
f umarate, methanesuif onate , benzenesul f onate , formate , 
Tioiuenesulfoaate, etc.), an inorganic acid salt (e.g. 
hydrochloride, hydrcbromide, hydriodide, sulfate, nitrate, 
5 phosphate, etc.), or a salt with a base such as an amino 

acid (e.g. arginine, aspartic acid, glutamic acid, etc.), 
an alkali metal salt (e.g. sodium salt, potassium salt, 
etc.), an alkaline earth metal salt (e.g. calcium salt, 
magnesium salt, etc.), an ammonium salt, an organic base 

10 salt (e.g. cr imethylamine salt, t r iethylamine salt, 

pyridine salt, picoline salt, dicyclohexylamine salt, 
N, N ' -dibenzylethylenediamine salt, etc.), or the like. 

The object compound (I) and pharmaceut ically 
acceptable salts thereof may include a solvate [e.g., 

13 enclosure compound (e.g., hydrate, etc.)]. 

In the above and subsequent descriptions of the 
present specification, suitable examples and illustrations 
of the various definitions which the present invention 
includes within the scope thereof are explained in detail 

20 as f ol lows . 

The term "lower" is intended to mean 1 to 6 (or 2 to 
6 for lower alkenyl group), preferably 1 to 4 carbon atoms 
(or 2 to 4 carbon atoms for the same), and the term 
"higher" is intended to mean more than 6, preferably 1 to 

25 12 carbon atoms, unless otherwise indicated. 

Suitable "hydroxy-protecti ve group" may include a 
common one, for example, acyl as mentioned below, 
ar ( lower ) alkyl such as mono- or di- or 

triphenyl (lower) alkyl (e.g. benzyl, benzhydryl, trityl, 
30 phenethyl, naphthylmethyl , etc.), etc.; 

trisubstituted silyl such as tri ( lower ) alkylsilyl (e.g. 

trimethylsilyl , triethyls ilyl , isopropyldimethylsilyl, 

t-butyldimethylsilyl, diisopropylmethylsilyl , etc . ) , 

triarylsilyl (e.g. t riphenylsilyl , etc.), 
35 triar ( lower) alkylsilyl (e.g. tribenzylsilyl , etc.), etc.; 
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and che like. 

Preferable "hydroxy-protective group" thus defined 
may be C^-Ciq aroyl, Cg-C^^Q ar (lower ) alkyl and lower 
alkanoyi, and the most preferable one may be benzyl. 
5 Suitable "acyl" may include an aliphatic acyl, an 

arorr.a-ic acyl, a heterocyclic acyl and an aliphatic acyl 
subscicuted with aromatic or heterocyclic group (s) derived 
from acids such as carboxylic, carbonic, carbamic, 
sulfonic acids, wherein said heterocyclic group(s) may be 

10 the same as those mentioned below. 

The aliphatic acyl may include saturated or 
unsaturated, acyclic or cyclic ones, such as carbamoyl, 
oxamoyl, lower alkanoyl optionally substituted by halogen 
(e.g. chloro, fluoro, iodo, bromo, etc.) (e.g. formyi, 

15 acetyl, propionyl, butyryl, isobutyryl, valeryl, 

isovaleryl, pivaloyl, hexanoyl, trif luoroacetyl, etc.)/ 
lower alkanesulf onyl (e.g. mesyl, ethanesulf onyl , 
propanesulfonyl, etc.), lower alkoxycarbonyl (e.g. 
methoxycarbonyl, ethoxycarbonyl , propoxycarbonyl , 

20 isopropoxycarbonyl , butoxycarbonyl , isobutoxycarbony 1 , 

t-butoxycarbonyl, etc.), lower alkenoyl (e.g. acryloyl, 
methacryloyl, crotonoyl, etc. ) , (C3-C7) cycloalkanecarbonyl 
(e.g. cyclopropanecarbonyl , cyclobutanecarbonyl , 
cyclohexanecarbonyl, etc. ) , (C3-C7) cycloalkyi (lower) - 

25 alkanoyl (e.g. cyclohexy lacetyl , etc.), amidino, protected 

carboxycarbonyl such as lower alkoxalyl (e.g. methoxalyl, 
ethoxalyl, t-butoxalyl, etc.), mono- or di ( lower ) alkyl- 
amino ; lower ) al kanoyl (e.g. dimethy iaminoacetyl , etc . ) ; 
lower or higher al kylcarbamoyl (e.g. methylcarbamoyl , 

30 ethyl carbamoyl , propylcarbamoyl, isopropylcarbamoyl , 

butylcarbamoyl, t-butylcarbamoyi, 

2-methylbutylcarbamoyl, pentylcarbamoyl , hexyicarbamoy 1 , 
hept ylcarbamoyl, oct ylcarbamoyl , ncnylcarbamoyl , etc. ) , 
di (lower ) a 1 kylcarbamoyl (e.g. dimethyicarbamoyl , 
3 5 diethyl carbamoyl , dipropy Icarbamoy 1 , di i sop ropy lea rbam.oy 1 , 
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dibut yicarbamoyl , di isobucylcarbamoyi , dihexyl carbamoyl , 
eic), cycloal kyicarbamoyi (e.g. 

eye lopropyl carbamoyl , eye lobut yicarbamoyl , 
eye lopent yicarbamoyl , cyclohexylcarbamoyl , 
5 cycloheptyiearbamoyl , etc.), N-lower alkyl-N- (C3-C7 ) - 

cycloal kyicarbamoyi (e.g. N-methyl-N-cyclopropylcarbamoyl , 
N-mernyl -N-cyclohexylcarbamoyl , N-ethyl-N- 
cyclohex yicarbamoyl , N-propy 1 -N-cyclo.hexylcarbamoyl , 
etc.), di iC^'C-j) eye lohex yicarbamoyl (e.g. 
10 di eye lopropyl carbamoyl, dicyclopent yicarbamoyl/ 

dieyclohexylcarbamoyl , etc . ) , 

N- [di (lower) al kyicarbamoyi (C3-C7 ) cycloalkyl ] carbamoyl 
[e.g. N- (1-dimethylcarbamoylcyclohexyl ) carbamoyl, etc. ] , 
N- [di ( lower ) al kyicarbamoyi (lower) alkyl (C3-C-7 ) cycloalkyl ] - 

15 carbamoyl [e.g. N- [ 1- (dimethylcarbamoylmethyl) cyclohexyl) - 

carbamoyl ^ etc . ] , N- [carbamoyl ( lower) alkyl ] carbamoyl [e.g. 
N- [ 1 -carbamoyl ] -2-methylbutyl 1 carbamoyl, etc. ] , 
N- [ ( lower ) al kyicarbamoyi (lower ) alkyl] carbamoyl [e.g. 
N- (methylearbamoylmethyi ) carbamoyl, 

20 N- (1 -isopropyl carbamoyl- 2 -methyibutyl ) carbamoyl, etc. ] , 

N- [N, N-lower al kylenecarbamoyi (lower) alkyl] carbamoyl [e.g. 
N- [2 -methyl- 1- (piperidinocarbonyl ) butyl ) carbamoyl, etc . ] , 
N- [N, N-di { lower) alkyl carbamoyl (lower) alkyl ] carbamoyl [e.g. 
N- (dimethylcarbamoylmethyl ) carbamoyl , 

2 5 N- [ 1- (dimethyl carbamoyl ) ethyl] carbamoyl , 

N- [1- (dime thy lea rbamoy 1 ) -2 -mechy ipropyl ] carbamoyl, 
N- [2, 2-dimethyl-l- (dimethylcarbamoyl ) propyl] carbamoyl, 
N- [2 -methyl- 1- (dimethylcarbamoyl) butyl] carbamoyl, 
N- [2-methyi-l- ( di e thy lea rbamoy 1) butyl ] carbamoyl, 

30 N- [3-methyl-l- (dimethylcarbamoyl) butyl] carbamoyl, 
N- ( 1 -d ime t hy lea rbamoy ipentyl ) carbamoyl, etc . ] , 
N- (lower) alkyi-N-(N,M-di (lower ) al kyicarbamoyi ] (lower) - 
a 1 kyicarbamoyi [e.g. N-methyl-N- [ 1 -dime thy lea rbamoy 1-2 - 
methylbutyl ] carbamoyl , N-methyl-N- [ 1-d imethyl carbamoyl -3- 

35 methylbutyl ] carbamoyl , etc.], and the like. 
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The aromatic acyi may include Cg-C-^Q aroyl {e.g. 
benzoyl, toluoyl, xyloyl, etc.), ^6*^10 arenesulf onyi 
(e.g. benzenesulfonyl, tosyl, etc.), ^6~^10 ^^yl^^^bamoyl 
(e.g. phenylcarbamoyl, etc.), ^Q-^io ^i^ylox^lyl (e.g. 
5 phenyloxalyl, etc.), and the like. 

The heterocyclic acyl may include heterocycl ic- 
carbonyl such as furoyl, thenoyl, nicotinoyl, 
isonicotinoyl, oxoianecarbonyl optionally substituted by 
oxo (e.g. 2-oxo-5-oxolanecarbonyl , etc.), 

1 0 Lhiazolylcarbonyl , t hiadiazolylcarbonyl , indol y 1 car bony 1 , 

isoindolyicarbonyl , tet razoly lea r bony 1 , 

morpholinocarbonyl/ pyr rolylcarbonyl , pyrazinylcarbonyl , 
thiomorpholinocarbonyl, pyr idinecarbonyl optionally 
substituted by lower alkyl [e.g. 2-(or 3- or 4-)- 

15 , pyridinecarbonyl , 6-methyl-2-pyridinecarbonyl , 2-methyl-5- 
pyridmecarbonyl, etc. ] , quinolinecarbonyl optionally 
substituted by hydroxy (e.g. 2-quinolinecarbonyl , 3- 
quinolinecarbonyl , 4-hydroxy-2-quinolinecarbonyl , etc. ) , 
lower alkyleneaminocarbonyl optionally substituted by oxo 

20 (e.g. aziridin-l-ylcarbonyl, azet idin-l--ylcarbonyl , 

pyrrolidin-1 -ylcarbonyl , pipe ridin-l-y lea rbonyl , 
hexahydro-lH-azepin-l-ylcarbonyl, octahydroazocin-1- 
y lea rbonyl , tetrahydroquinolinecarbonyl, 

tetrahydroisoquinolinecarbonyl, dihydropyr idinecarbonyl , 

2 5 tetrahydropyr idinecarbonyl, 2 -oxo- 5 -pyrrol idinecarbonyl , 

2-oxo-4-imida2olidinecarbonyl, etc. ) , heterocyclic- 
carbamoyl such as pyridylcarbamoyl (e.g. 
4 -pyridylcarbamoyl , etc.), piperidylcarbamoyl , etc. and 
the like. 

30 The aliphatic acyl substituted with aromatic group (s) 

may include (Cg-C]_o) (lower) alkanoyl such as 
phenyl (lower) alkanoyl (e.g. phenylacet yl , phenylpropionyl , 
phenyl he xanoyl , etc.), (Cg-C;|_Q)ar (lower) a 1 koxyca rbonyl 
such as phenyl (lower ) ai koxycarbonyl (e.g. 

35 benzyloxycarbonyl , phenethyloxycarbonyl , etc.), 
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(C^-C'Q)aryioxy (lower) alkanoyi such as 

phenoxy ( lower ) aikanoyi (e.g. phenoxy f ormyi , phenoxyacet yl , 
phenoxypropionyl , etc.), ar ( lower ) al koxalyl such as 
phenyl (lower ) alkoxalyl (e.g. benzy loxalyl , etc.), 
5 ar ( lower ) alkenoyl such as phenyl (lower ) alkenoyl (e.g. 
cinnamoyl, etc.), ar (lower ) alkylsulfonyl (e.g. 
benzylsul f onyl , etc.), and the like. 

The aliphatic acyl substituted with heterocyclic 
group (s) may include heterocyclic ( lower ) aikanoyi such as 

10 thienyi (lower ) aikanoyi, imidazolyl ( lower ) aikanoyi (e.g. 4- 

imidazolylacetyl, etc . ) , furyl ( lower) aikanoyi, 
tetrazolyl (lower) aikanoyi, thiazolyl (lower) aikanoyi, 
thiadiazolyl (lower) aikanoyi, pyridyl (lower) aikanoyi [e.g. 
pyridin-3-yiacetyl, 3- (py.ridin-3-yl ) propionyl , etc. ] , 

15 lower alkyleneamino ( lower ) aikanoyi (e.g. 3- (piperidin-1- 

yl) propionyl, etc.), etc.; 

heterocyclic ( lower ) alkylcarbamoyl, such as 
pyridyl (lower) alkylcarbamoyl, etc.; and the like. 

These acyl groups may be further substituted with one 

20 or more, preferably one to three suitable substituents 

such as carboxy, lower alkyl (e.g. methyl, ethyl, propyl, 
isopropyl, butyl, t-butyl, pentyl, hexyl, etc.), halogen, 
(e.g. chlorine, bromine, iodine, fluorine), carbamoyl, 
mono- or di ( lower ) alkylcarbamoyl (e.g. methy Icarbamoyl , 

25 etc.), amino, protected amino such as lower al kanoylamino 

(e.g. formamido, acetamido, propionamido, etc.), and lower 
alkoxycarbonylamino (e.g. t-butoxycarbonylamino, etc. ) , 
mono- or di ( lower ) alkylamino (e.g. dimethylamino, etc.), 
lower alkoxycarbonylamino (e.g. t-butoxycarbonylamino, 

30 etc.), lower alkylsulfonyl (e.g. methylsulf onyl, etc.), 

arylsulfonyl (e.g. phenylsulf onyl , tosyl, etc.), 
ar (lower) alkyl (e.g. benzyl, etc.), hydroxy, lower alkoxy 
(e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
t-butoxy, etc.), carboxy, protected carboxy as mentioned 

35 below such as lower al koxycarbonyl (e.g. methoxyca rbonyl , 
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etc.), carboxy ( lower ) alkyl (e.g. carboxymethyi , 
carboxyethyl , etc.), protected carboxy ( lower ) alkyl (e.g. 
t-butoxycarbonylmethyl , etc.), lower alkanoyloxy (e.g. 
acetoxy, etc.), lower alkoxycarbonyl (e.g. 
5 methoxycarbonyl, etc.), amino- or imino-protect ive group 

such as acyl (e.g. benzyloxycarbonyl, etc), and the like. 

Preferable acyl thus defined may be : 

- lower alkanoyl (e.g. acetyl, propionyl, etc.); 

10 - di ( lower ) al kylcarbamoyl (e.g. dimethy Icarbamoy 1 , etc.); 

- Cg-C]_Q aroyl (e.g. benzoyl, etc.); 

- Cg-CiQ arylcarbamoyl (e.g. phenylcarbamoyl, etc.); 

- heterocyclecarbonyl such as 

pyridinecarbonyl optionally substituted by lower alkyl 
15 [e.g. 2- (or 3- or 4 -) pyridinecarbonyl , 3-methyl-2- 

pyr idinecarbonyl , 4-methyl-3-pyridinecarbonyl, etc. ] ; 
quinolinecarbonyl optionally substituted by hydroxy 
(e.g. 2 quinolinecarbonyl, 3-quinolinecarbonyl , 
4-hydroxy-2-quinolinecarbonyl, etc. ) ; etc. ; 
20 - lower al kyleneaminocarbonyl (e.g. pyrrolidin-1- 

ylcarbonyl, etc. ) ; 

- heterocyclic ( lower ) alkanoyl such as 

pyridyl (lower) alkanoyl [e.g. pyridin-3-ylacetyl, 
3- (pyridin-3-yl ) propionyl, etc . ) ; etc , ; 
25 - lower alkanoyl substituted by mono- or 

di (lower) alkylamino (e.g. dimethylaminoacetyl , etc. ) ; 
and the like; 

wherein said heterocyclic group may be saturated or 
unsaturated 3- to 8-membered (preferably 5- or 6-membered) 
30 heteromonocyclic group containing 1 to 4 nitrogen atom(s), 

or unsaturated 7- to 12-membered condensed (preferably 
bicyclic) heterocyclic group containing 1 to 4 nitrogen 
a t om ( s ) . 



35 



Another preferable acyl thus defined may be 
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\ 1 ■ oxamoyl ; 

(2) lower alkanoyi (e.g. acetyl, propionyl, isobutyryi, 

pivaloyl, etc.) optionally substituted by halogen (e.g. 
trif luoroacetyi, etc. ) ; 
5 (3) lower alkanesuif onyl (e.g. mesyl, erhanesulf onyl , etc.); 

(4) lower alkoxycarbonyl (e.g. methoxycarbonyl , ' 

e t box year bony 1 , isopropoxycarboyl , isobutoxycarbonyl , 
t-butoxycarbonyl , etc. ) ; 
( 5 ) (C3-C7 } cycloal kanecarbonyl (e.g. cyclopropanecarbonyl , 
10 etc. ) ; 

(6) di (lower) alkylamino ( lower) alkanoyi (e.g. 
dimethylaminoacetyl , etc. ) ; 

(7) lower al kylcarbamoyl (e.g. methylcarbamoyl , 
ethylcarbamoy 1 , isopropyi carbamoyl , t - but y 1 ca rbamoy 1 , 

15 etc. ) ; 

(8) di ( lower ) alkylcarbamoyl (e.g. dimethylcarbamoyl , etc.); 

(9) N- [ (lower) alkylcarbamoyl (lower) alkyl] carbamoyl (e.g. 
N- (methylcarbamoylmethyl ) carbamoyl , etc . ) ; 

(10} Cg-C-j^Q aroyl (e.g. benzoyl, etc.); 
20 (11) C^-Cj_g arenesulf onyl (e.g. benzenesulf onyl , etc.); 

(12) Cg-C-]_Q arylcarbamoyl (e.g. phenylcarbamoyl , etc.); 
(13} hecerocyclic-carbonyl optionally substituted by the 
group consisting of acyl such as Cg-C-[_Q 

ar ( lower ) alkoxycarbonyl (e.g. ben zy loxy car bony 1 , etc . ) , 
25 lower alkyl (e.g. methyl, etc.), hydroxy and 0x0; said 

heterocyclic group being 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromcnocyclic group containing 1 to 
nitrogen atom(s), for example, azepinyl (e.g. IH- 
30 azepinyl, etc.), pyrrolyl, pyrrolinyl, imidazolyl, 

pyrazolyl, pyridyl and its N-oxide, dihydropyr idyl , 
pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 4H- 
1,2, 4 -triazolyl, lH-1, 2, 3-triazolyl, 2H-1 , 2 , 3- triazolyl , 
etc), retrazolyl (e.g. IH-tet razolyl , 2H-tet razolyl , 
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saturated 3- to 8-membereci {mere preferably 5- cr 
6-membered) heteromonocyciic group containing 1 to 4 
nitrogen atomfs), for example, perhydroazepinyl (e.g. 
perhydro-lH-azepinyl , etc. ) , pyrroiidinyl , 
5 imidazolidiny.l , piperidinyi (e.g. piperidino, etc.), 

piperazinyl, etc. ; 

unsaturated 7- to 12-membered (more preferably 9- 
or 10- membered) condensed (preferably bicyclic) 
heterocyclic group containing 1 to 4 nitrogen atom(s), 
10 for example, indolyl, isoindolyl, indolizinyl, 

benzimidazolyl, quinolyi, isoquinolyl, indazolyl, 
benzotriazolyl , etc. ; 

unsaturated 3- to 3-membered (more preferably 5- or 
c-membered) heteromonocyciic group containing 1 to 2 
15 oxygen atom, for example, furyl, etc.; 

saturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyciic group containing 1 to 2 
oxygen atom, for example, oxolanyl, etc.; and the like, 
for example, 

20 - pyrrolylcarbonyl (e.g. 2-pyrrolylcarbonyl , etc.); 

- pyridinecarbonyl ([e.g. 2-(or 3- or 4-)pyridine- 
carbonyl, etc.) optionally substituted by lower alkyl 
(e.g. 6 -methyl -2 -pyridinecarbonyl , 2-methyl-5- 
pyridinecarbonyl , etc. ) ; 

25 - pyrazinylcarbonyl (e.g. pyrazin-2-ylcarbonyl, etc.); 

- pyrrol idinylcarbonyl (e.g. pyrrol idin-l-y lea rbonyl , 
etc.) optionally substituted by oxo (e.g. 2- 
oxopyrrolidin-5-ylcarbonyl, etc. ) ; 

- imidazolizinylcarbonyl optionally substituted by the 
30 group consisting of oxo and C^-Cj^q ar (lower) - 

alkoxyca rbonyl (e.g. 2-oxo-4-Lmidazoiizinecarbonyl, 1- 
benzyloxycarbonyl-2-oxo-4 -imidazolidinecarbonyl , etc. ) ; 

- quinolinecarbonyl (e.g. 2-quinolinecarbonyl , 3- 
quinolinecarbonyl , etc.) optionally substituted by 

35 hydroxy (e.g. 4-hydroxy-2-quinolinecarbonyl, etc.!; 
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- indclyicarbonyl; isoindolylcarbonyl ; 

- furcyi [e.g. 2-(or 3- ) f ur ylcarbonyl , etc.]; 

- oxolanecarbonyl optionally substituted by oxo (e.g. 
2-oxo-5-oxolanecarbonyl, etc.); and the like; 

{14) heterocyclic-carbamoyl; said heterocyclic group being 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom(s), for example, azepinyl (e.g. IH- 
azepinyl, etc.), pyrrolyl, pyrrolinyl, imidazolyl, 
pyrazolyl, pyridyl and its N-oxide, dihydropyridyl , 
pyrimidinyl, pyrazinyl, pyridazmyl, triazolyl (e.g. 4H- 
1,2, 4 -triazolyl, lH-1, 2, 3- triazolyl, 2H-1, 2, 3- triazolyl, 
etc.), tetrazolyl (e.g. IH-tetrazolyl , 2H-tetra zolyl , 
etc . ) , et c . ; 

saturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom(s), for example, perhydroazepiny 1 (e.g. 
perhydro-lH-azepinyl, etc. ) , pyrrolidinyl , 
imidazolidinyl, piperidinyl (e.g. piperidino, etc.), 
piperazinyl, etc, ; 

unsaturated 7- to 12-membered (more preferably 9- 
to 10-membered) condensed (preferably bicyclic) 
heterocyclic group containing 1 to 4 nitrogen atom{s), 
for example, indolyl, isoindolyl, indoiizinyl, 
benzimidazolyl , quinolyl, isoquinolyl, indazolyl, 
be nzo triazolyl, etc.; 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 2 
oxygen atom, for example, furyl, etc.; 

saturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 2 
oxygen atom, for example, oxolanyl, etc.; and the like, 
for exam.ple, 

- pyridylcarbamoyl (e.g. 4-pyridylcarbamoyl, etc.); and 
the like; 



wo 97/47599 ^ ^ PCT/JP97/02004 

(15) ;Cg-Cn Q ) aryloxy ( lower 1 alkanoyi such as 

phenoxy ( lower ) alkanoyl (e.g. phenoxy f ormy 1 , etc.); etc.; 

(16) heterocyclic (lower) alkanoyl; said heterocyclic group 
being 

5 unsaturated 3- to 8-membered (more preferably 5- or 

6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom(s), for example, azepinyl (e.g. IH- 
azepinyl, etc.), pyrrolyi, pyrrolinyl, imidazolyl, 
pyrazolyl, pyridyl and its N-oxide, dihydropyridyl , 
10 pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 4H- 

1,2, 4 -triazolyl, lH-1, 2, 3- triazolyl, 2H-1, 2, 3- triazolyl, 
etc.), tetrazolyl (e.g. IH-tet razolyi , 2H-tetrazolyl, 
ezc . ) , etc . ; 

saturated 3- to 8-membered (more preferably 5- or 

15 6-membered) heteromonocyclic group containing 1 to 4 

nitrogen atom(s), for example, perhydroazepinyl (e.g. 
perhydro-lH-azepinyl, etc. ) , pyrrolidinyl , 
imidazolidinyl , piperidinyl (e.g. piperidino, etc.), 
piperazinyl, etc.; 

20 unsaturated 7- to 12-membered (more preferably 9- 

to 10-membered) condensed (preferably bicyclic) 
heterocyclic group containing 1 to 4 nitrogen atom{s), 
for example, indolyl, isoindolyl, indolizinyl, 
benzimidazolyl , quinolyl, isoquinolyl, indazolyl, 

25 benzot riazoiyi , etc.; 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 2 
oxygen atom, for example, furyl, etc.; 

saturated 3- to 8-membered (more preferably 5- or 

30 6-membered) heteromonocyclic group containing 1 to 2 

oxygen atom, for example, oxolanyi, etc.; and the like, 
for example, 

- imidazolyl ( lower) alkanoyl (e.g. 4-imida2olylacetyl, 
etc . ) ; 

35 - pyr idyl ( lower ) alkanoyl [e.g. pyridin-3-ylacetyl , 3- 
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(pyridin-3-yl)propionyi, etc.); 

- piperidinyl { lower ) alkanoyl [e.g. 3- { piperidin-1- 
yDpropionyl, etc.]; 

(17) lower aikylcarbamoyl { lower ) alkanoyl (e.g. 
methylcarbamoylacet yl , etc. ) ; 

(18) carboxy (lower) alkanoyl (e.g. carboxyacetyl , 
3-carboxypropionyl , etc. ) ; 

(19) protected carboxy ( lower ) alkanoyl such as lower 
alkoxycarbonyl ( lower) alkanoyl (e.g. 
ethoxycarbonylacety 1 , etc. ) ; etc. ; 

(20) hydroxy ( lower) alkanoyl (e.g. hydroxyacet yl , 2,3- 
dihydroxypropionyl, 2,3,4,5, 6-pentahydroxyhexanoyi , 
etc . ) ; 

(21) protected hydroxy (lower ) alkanoyl such as lower 
alkanoyloxy ( lower ) al kanoyl (e.g. acetoxy acetyl , etc . ) ; 
etc . ; 

(22) lower alkoxy (lower) alkanoyl (e.g. methoxyacety 1 , etc.); 

(23) lower alkoxy ( lower ) alkoxycarbonyl (e.g. 2- 
methoxyethoxycarbonyl , etc. ) ; 

(24 ) amino ( lower) alkoxycarbonyl (e.g. 2-aminoethoxycarbonyl, 
etc . ) ; 

(25) protected amino ( lower ) alkoxycarbonyl such as Cg-C^Q 

ar ( lower) alkoxycarbonylamino ( lower) alkoxycarbonyl (e.g. 
2- (benzyloxycarbonylamino) ethoxycarbonyl , etc. ) ; 

(26) lower al koxy car bony 1 ( lower) ai kyl carbamoyl (e.g. 
methoxycarbonylmethylcarbamoyl , etc , ) ; 

(27) lower alkylsulfonyl { lower ) alkanoyl (e.g. 
methylsulf onylacetyl , etc. ) ; 

(26) hydroxy( lower ) alkoxycarbonyl (e.g. 
2-hydroxyethoxycarbonyl . etc . ) ; 

(29) protected hydroxy (lower) alkoxycarbonyl such as lower 
al kanoy loxy ( lower ) al koxy car bony 1 (e.g. 2- 
acetoxyethoxycarbonyl , etc, ) ; etc. ; 

(30) lower alkanoyl substituted by the group consisting of 
amino and hydroxy (e.g. 2-amino-3-hydroxypropionyl , 



wo 97/47599 PCT/JP97/02004 

1 9 

ezc . ) ; 

(31) io^^'er aikanoyl substituted by the group consisting of 
protected amino and hydroxy such as lower aikanoyl 
substituted by the group consisting of lower 
aikoxycarbonylaminc and hydroxy (e.g. 2-t- 
butoxycarbonyiamino-3-hydroxypropionyl, etc. ) ; etc. ; 

(32) amino (lower ) aikanoyl (e.g. aminoacetyl, etc.); 

(33) protected amino (lower ) aikanoyl such as lower 
alkanoylamino (lower) aikanoyl (e.g. acetamidoacetyl , 
etc. ) , lower alkoxycarbonylamino (lower) aikanoyl (e.g. 
t-butoxycarbonylaminoacetyl , etc. ) ; etc. ; 

and the like. 



Suitable "lower alkyl" or lower alkyl moiety may 
include, unless otherwise indicated, a straight or 
branched one such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert-butyl, pentyl, hexyl, and the like, 
in which the most preferred example may be methyl for R*^. 

Suitable "lower alkoxy" or lower alkoxy moiety may 
include, unless otherwise indicated, a straight or 
branched one such as methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, isobutoxy, tert-butoxy, pentyloxy, hexyloxy, and 
the like, in which the most preferable example may be 
methoxy for R^. 

Preferable "heterocyclic (lower) alkyl" means lower alkyl 
substituted by heterocyclic group as mentioned below, in 
which more preferable heterocyclic group may be saturated 
or unsaturated 3- to 8-membered (preferably 5- or 6- 
membered) heteromonocyclic group containing 1 to 4 
nitrogen atom(s), or 

unsaturated 7- to 12-membered (more preferably 9- to 10- 
membered) condensed (preferably bicyclic) heterocyclic 
group containing 1 to 4 nitrogen atom(s), wherein 
preferable example of heterocyclic (lower ) alkyl may be 
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pyridyi ( lower ) alkyi , and the most preferable one may be 2- 
pyridyimethyl and 
4 -pyridylmethyl . 

5 Suitable "heterocyclic group" as mentioned above may 

include saturated or unsaturated, monocyclic or polycyclic 
heuerocyclic g,roup containing at least one hetero-atom 
such as oxygen, sulfur and nitrogen atom. 

10 Preferable heterocyclic group may be 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom(s), for example, azepinyl (e.g. IH-azepinyl, 
etc.) pyrrolyl, pyrrolmyl, imidazolyl, pyrazolyl, pyridyl 

15 and its N-oxide, dihydropyr idyl , pyrimidmyl, pyrazinyl, 

pyridazinyl, triazolyl (e.g. 4H-1 , 2 , 4-triazolyl, lH-1,2,3- 
triazolyl, 2H-1 , 2 , 3-triazolyl, etc.), tetrazolyl (e.g. IH- 
tetrazolyl, 2H-tet razolyl , etc.), etc.; 

saturated 3- to 8-membered (more preferably 5- or 6- 

20 membered) heteromonocyclic group containing 1 to 4 

nitrogen atom(s), for example, perhydroazepinyl (e.g. 
perhydro-lH-azepinyl, etc. ) , pyrrolidinyl , imidazolidinyl , 
piperidinyl (e.g. piperidino, etc.), piperazinyl, etc.; 
unsaturated 7- to 12-membered (more preferably 9- to 

25 10-membered) condensed (preferably bicyclic) heterocyclic 

group containing 1 to 4 nitrogen atom(s), for example, 
indolyl, isoindolyl, indolizinyl, benzimidazoly 1 , 
quinoiyl, isoquinolyl, indazolyl, benzot riazolyl , etc.; 
saturated 7- to 12-membered (more preferably 9- to 10- 

30 membered) condensed (preferably bicyclic) heterocyclic 

group containing 1 to 4 nitrogen atom{s), for example, 7- 
azabicyclo [2.2.1] heptyl , 
3-azabicyclo [3.2.2] nonanyl, etc . ; 

unsaturated 3- to 8-membered (more preferably 5- or 6- 

35 membered) heteromonocyclic group containing 1 to 2 oxygen 



atom(s) and 1 tc 3 nitrogen atom(s), for example, 
oxazoiyl, isoxazolyl, oxadiazolyl (e.g. 1, 2, ^-oxadiazolyl, 
1 ; 3, 4-oxadiazolyl , 1 , 2 , 5-oxadiazolyi , etc.), etc.; 

saturated 3- to 8-membered (more preferably 5- to 7- 
5 membered) heteromonocycl ic group containing 1 to 2 oxygen 

atom(s) and 1 to 3 nitrogen atom(s), for example, 
morpholinyl (e.g. morpholino, etc.), sydnonyl, etc. ; 

unsaturated 7- to 12-membered (more preferably 9- to 
10-membered) condensed (preferably bicyclic) heterocyclic 
10 group containing 1 to 2 oxygen atom(s) and 1 to 3 nitrogen 

atom(s), for example, benzoxazolyl , benzoxadiazolyl , etc.; 

unsaturated 3- to 8-membered (more preferably 5- or 6- 
membered) het eromonocyclic group containing 1 to 2 sulfur 
atom(s) and 1 to 3 nitrogen atom(s), for example, 
15 thiazolyi, isothia zolyl , thiadiazolyl (e.g. 1,2,3- 

thiadiazolyl, 1,2, 4 -thiadiazolyl, 1,3, 4 -thiadiazolyl, 
1 , 2 , 5-thiadiazolyl , etc.), dihydrothiazinyl , etc.; 

saturated 3- to 8-membered (more preferably 5- or 6- 
membered) heteroraonocyclic group containing 1 to 2 sulfur 
20 atom(s) and 1 to 3 nitrogen atom(s), for example, 
thiazolidinyl , etc. ; 

unsaturated 7- to 12-membered (more preferably 9- to 
10-membered) condensed (preferably bicyclic) heterocyclic 
group containing 1 to 2 sulfur atom(s) and 1 to 3 nitrogen 
25 atom(s), for example, benzothiazolyl , benzothiadiazolyl, 

etc . ; 

unsaturated 3- to 8-membered (more preferably 5- or 6- 
membered) heteromonocyclic group containing 1 to 2 oxygen 
atom(s), for example, furyl, etc.; 
30 saturated 3- to 8-membered (morepref erably 5- or 6- 

membered) heterocyclic group containing 1 to 2 oxygen 
atom(s), for example, oxolanyl, etc.; 

unsaturated 3- to 8-membered (more preferably 5- or 6- 
membered) heceromonocyclic group containing an oxygen atom 
35 and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl , 
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etc. ; 

unsaturated 1- to 12-membered (more preferably 9- to 
10-membered) condensed (preferably bicyclic) heterocyclic 
group containing 1 to 2 sulfur atom(s), for example, 
benzothienyl , benzodithiinyl , etc. ; 

unsaturated 1- to 12-membered (more preferably 9- to 
10-membered) condensed (preferably bicyclic) heterocyclic 
group containing an oxygen atom and 1 to 2 sulfur atom(s), 
for example, benzoxathiinyl, etc., and the like. 

Suitable "lower alkylamino" may include conventional 
one such as methylamino, ethylamino, propylamino, 
isopropylamino, butylamino, pentylamino, hexylamino, ^nd 
the like, in which more preferable example may be C-]_-C^ 
alkylamino and the most preferable one may be methylamino. 

Preferable Examples of R-^, R^, R^, R^ and R^ are as 

follows : 

R-^ is hydrogen, 

R^ is hydrogen or acyl, 

R"^ is hydrogen or lower alkyl, 

R^ is ^heterocyclic (lower ) alkyl, 

wherein said heterocyclic group being saturated or 
unsaturated 5- or 6-membered heteromonocyclic group 
containing 1 to 4 nitrogen atom(s) (e.g. 2-{or 4-)- 
pyridylmethyl , etc.], and 

R^ is lower alkoxy or lower alkylamino. 

Another preferable examples of R-^, R^ , R-^, r"^ and R^ are 
as follows: 
R"^ is hydrogen, 

R*^ is hydrogen; acyl such as oxamoyl; lower alkanoyl; 
lower alkanesulfonyl; lower alkoxycarbonyl; 
(C3-C-7 ) eye ioalkane car bony 1 ; 
di ( lower) alkylamino (lower) alkanoyl ; 
lower alkyl carbamoyl ; di { lower) al kyl carbamoyl ; 
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N- [ ( lower) alkylcarbamoyl (lower) alkyl] carbamoyl; C^-C-^q 
aroyl; C^-C^ q arenesulf onyl ; Cg-C;i^o arylcarbamoyl ; 
heterocyclic-carbonyl optionally substituted by the 
group consisting of acyi such as C^-C^^q 
5 ar ( lower ) alkoxycarbonyl, lower alkyl, hydroxy and oxo, 

said heterocyclic group being 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom(s), 
10 saturated 3- to 8-membered (more preferably 5- or 

6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom{s) , 

unsaturated 7- to 12-membered {more preferably 9- 
to 10-membered) condensed (preferably bicyclic) 
15 heterocyclic group containing 1 to 4 nitrogen atom(s), 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 2 
oxygen atom{s), or 

saturated 3- to 8-membered (more preferably 5- or 
20 6-membered) heteromonocyclic group containing 1 to 2 

oxygen atom { s ) ; 

heterocyclic-carbamoyl, said heterocyclic group being 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
25 nitrogen atom(s), 

saturated 3- to S-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom ( s ) , 

unsaturated 7- to 12-membered (more preferably 9- 
30 to 10-membered) condensed (preferably bicyclic) 

heterocyclic group containing 1 to 4 nitrogen atom(s), 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 2 
oxygen atom ( s ) , or 
35 saturated 3- to 8-membered (more preferably 5- or 
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6-membered) heteromonocyciic group containing 1 to 2 
oxygen atom(s) ; 

(Cg-C^Q ) aryloxy (lower ) alkanoyl ; 

heterocyclic ( lower) alkanoyl , said heterocyclic group 
being 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyciic group containing 1 to 4 
nitrogen atom{s) 

saturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyciic group containing 1 to 4 
nitrogen atom(s), 

unsaturated 7- to 12-membered (more preferably 9- 
to 10-membered) condensed (preferably bicyclic) 
heterocyclic group containing 1 to 4 nitrogen atom(s), 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyciic group containing 1 to 2 
oxygen atom(s}, or 

saturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyciic group containing 1 to 2 
oxygen atom (s) ; 
- lower alkylcarbamoyl (lower) alkanoyl; 
carboxy ( lower ) alkanoyl ; protected 
car boxy { lower) alkanoyl ; hydroxy ( lower) alkanoyl ; 
protected hydroxy ( lower) alkanoyl; 
lower alkoxy (lower) alkanoyl; 
lower alkoxy ( lower) alkoxycarbonyl; 
amino ( lower) alkoxycarbonyl; 
protected amino (lower) alkoxycarbonyl; 
lower alkoxycarbonyl (lower) alkylcarbamoyl; 
lower alkylsulf onyl (lower) alkanoyl; 
hydroxy ( lower) alkoxycarbonyl; 

protected hydroxy (lower) alkoxycarbonyl; lower alkanoyl 
substituted by the group consisting of amino and 
hydroxy; lower alkanoyl substituted by the group 
consisting of protected amino and hydroxy; 
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amino ( lower) aikanoyi ; or protected 
amino ( lower ) aikanoyi ; 
R-^ is hydrogen or lower aikyl, or the formula: 




r"^ is heterocyclic ( lower ) alkyl, 
10 said heterocyclic group being 

unsaturated 3- to 8-membered (more preferably 5- or 
6-membered) heteromonocyclic group containing 1 to 4 
nitrogen atom{s), 

saturated 3- to 8-membered (more preferably 5- or 
15 6-membered) heteromonocyclic group containing 1 to 4 

nitrogen atom(s), 

unsaturated 7- to 12-membered (more preferably 9- 
to 10-membered) condensed (preferably bicyclic) 
heterocyclic group containing 1 to 4 nitrogen atom(s), 
20 unsaturated 3- to 8-membered (more preferably 5- or 

5- membered) heteromonocyclic group containing 1 to 2 
oxygen atom(s), or 

saturated 3- to 8-membered (more preferably 5- or 

6- membered) heteromonocyclic group containing 1 to 2 
25 oxygen atom(s), 

R^ is lower alkoxy or lower alkylamino. 



The processes for preparing the object compound (I) 
are explained in detail in the following. 

30 

Process 1 

The object compound (I) or a salt thereof can be 
prepared by reacting the compound (II) or its reactive 
derivative at the carboxy group, or a salt thereof with 
35 the compound (III) or its reactive derivative at the amino 
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group, or a salt thereof. 

Suitable reactive derivative at the amino group of 
the compound (III) may include Schiff's base type imino or 
Its tautomeric enamine type isomer formed by the reaction 
of the compound (III) with a carbonyl compound such as 
aldehyde, ketone or the like; a silyl derivative formed by 
the reaction of the compound (III) with a silyl compound 
such as bis ( trimethylsilyl) acetamide, 

mono (r rimethylsilyl) ace t amide, bis ( t rimethylsilyl ) urea or 
the like; a derivative formed by reaction of the compound 
(III) with phosphorus trichloride or phosgene, and the 
like. 

Suitable salts of the compound (III) and its reactive 
derivative can be referred to the acid addition salts as 
exemplified for the compound (I), 

Suitable reactive derivative at the carboxy group of 
the compound (II) may include an acid halide, an acid 
anhydride, an activated amide, an activated ester, and the 
like. Suitable examples of the reactive derivatives may 
be an acid chloride; an acid azide; a mixed acid anhydride 
with acid such as substituted phosphoric acid [e.g. 
dialkylphosphoric acid, phenylphosphor ic acid, 
diphenylphosphoric acid, dibenzylphosphoric acid, 
haiogenated phosphoric acid, etc.], dialkylphosphorous 
acid, sulfurous acid, thiosulfuric acid, sulfuric acid, 
sulfonic acid [e.g. methanesulf onic acid, etc.], aliphatic 
carboxylic acid [e.g. acetic acid, propionic acid, butyric 
acid, isobutyric acid, pivalic acid, pentanoic acid, 
isopentanoic acid, 2-ethylbutyric acid, trichloroacetic 
acid, etc] or aromatic carboxylic acid [e.g. benzoic 
acid, etc.]; a symmetrical acid anhydride; an activated 
amide with imidazole, 4-substituted imidazole, 
dimethylpyrazole, triazole or tetrazole; or an activated 
ester [e.g. cyanomethyl ester, methoxymethyl ester, 
dimethyliminomethyl [ (CH3) 2N=CH-] ester, vinyl ester, 
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propargyl ester, p-ni trophenyl ester, 2 ; 4 -dini trophenyi 
ester, tr ichlorophenyl ester, pentachiorophenyi ester, 
mesylphenyl ester, phenyiazophenyl ester, phenyl 
thioester, p-nitrophenyl thioester, p-cresyl thioester, 
5 carboxymethyl thioester, pyranyl ester, pyridyl ester, 

piperidyl ester, 8-quinolyl thioester, etc.], or an ester 
with a N-hydroxy compound [e.g. N, N-dimethylhydroxylamine, 
l-hydroxy-2- (IH) -pyridone, N-hydroxysuccinimide, 
N-hydroxyphthaiimide, l-hydroxy-lH-benzotriazole, etc. ] , 

10 and the like. These reactive derivatives can optionally 

be selected from them according to the kind of the 
compound {II} to be used. 

Suitable salts of the compound (II) and its reactive 
derivative may be the same as those for the compound (I). 

15 The reaction is usually carried out in a conventional 

solvent such as water, alcohol [e.g. methanol, ethanol, 
etc.], acetone, dioxane, acetonit rile , chloroform, 
methylene chloride, ethylene chloride, tetrahydrof uran, 
ethyl acetate, N, N-dimethylf ormamide, pyridine or any 

20 other organic solvent which does not adversely influence 

the reaction. These conventional solvent may also be used 
in a mixture with water. 

In this reaction, when the compound (II) is used in a 
free acid form or its salt form, the reaction is 

25 preferably carried out in the presence of a conventional 

condensing agent such as N, N * -dicyclohexylcarbodiimide; 
N-cyclohexyl-N ' -morpholinoethylcarbodiimide; 
N-cyclohexyl-N ' - ( 4-diethylaminocyclohexyi ) carbodiimide ; 
N, N ' -diethyl carbodiimide, N, N' -diisopropylcarbodiimide; 

30 1 -ethyl- 3- ( 3-dimethylaminopropyl ) carbodiimide (WSCD) ; 

N, N' -carbonylbis ( 2 -methyl imidazole ) ; 
pent ame thy leneket ene-N-cyclohexy limine ; 
diphenyl ket ene-N-cyclohexy limine , ethoxyacetylene ; 
1-al koxy-l-chloroethylene, trialkyl phosphite; 

35 ethyl polyphosphate; isopropyl polyphosphate; 
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phosphorus cxychloride {phosphoryl chloride); 

phosphorus trichloride; diphenyiphosphorylazide ; 

thionyl chloride; oxalyl chloride; lower alkyi haloformace 

[e.g. ethyl chlorof ormat:e , isopropyl chlorof ormate , etc.]; 
5 triphenylphosphine; 2-ethyl-7-hydroxybenzisoxazolium salt; 

2 -ethyl -5- (m-sulf ophenyl ) isoxazolium hydroxide 

intramolecular salt; N-hydroxybenzot riazole (HOBT) ; 

1- (p-chlorobenzenesulfonyloxy ) -6-chloro- IH-benzotr iazole ; 

so-called Vilsmeier reagent prepared by the reaction of 
10 N, N-dimechylf ormamide with thionyl chloride, phosgene, 

trichioromethyl chlorof ormate, phosphorus oxychloride , 

etc . ; or the like . 

The reaction may also be carried out in the presence 

of an inorganic or organic base such as an alkali metal 
15 bicarbonate, tri ( lower ) alkylamine (e.g. t r iethy lamine , 

etc, ) , pyridine, N- (lower) alkylmorpholine, 

N, N-di ( lower) al kylbenzyl amine, N, N-diiospropyl-N- 

ethylamine, or the like. 

The reaction temperature is not critical, and the 
20 reaction is usually carried out under cooling to warming. 

Process 2 



The object compound (I-b) or a salt thereof can be 
prepared by subjecting the compound (I-a) or a salt 
25 thereof to a removal reaction of the phthalimido moiety. 

Suitable salts of the compound (I-a) and (I-b) can be 
referred to the ones as exemplified for the compound (I). 

This reaction can be carried out by a conventional 
method which can convert the phthalimido moiety to amino 
30 moiety such as reacting with lower alkylamine (e.g. 

methylamine, etc.), reacting with hydrazine or its hydrate 
(e.g. hydrazine monohydrate, etc.), reacting with 
arylhydrazine or its salt (e.g. phenylhydrazine 
hydrochloride, etc.), reducing with a suitable reducing 
35 agent (e.g. sodium borohydride, etc.), reacting with a 
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combination of sodium sulfide or its hydrate (e.g. sodium 
sulfide monohydride, ere.) and 1,3- 
dicyclohexylcarbodiimide (DCC), and the like. 
This reaction is usually carried out in a 
5 conventional solvent which does not adversely influence 

the reaction such as water, alcohol (e.g. methanol, 
ethanol, propanol, etc.), dioxane, tetrahydrof uran , acetic 
acid, buffer solution (e.g. phosphate buffer, etc.), and 
the like, or a mixture thereof. 
10 The reaction temperature is not critical and the 

reaction is usually carried out under from cooling to 
heating. 

Process 3 

15 The object compound (I-c) or a salt thereof can be 

prepared by alkylating the amino group of a compound (I-b) 
or a salt thereof. 

Suitable salts of the compounds (I-b) and (I-c) can 
be referred to the ones as exemplified for the compound 

20 (I). 

Suitable alkylating agent used in this reaction may 
include a conventional one which is capable of alkylating 
amino group to alkylamino group such as dialkyl sulfate 
(e.g. dimethyl sulfate, diethyl sulfate, etc.), alkyl 
25 sulfonate (e.g. methyl sulfonate, etc.), alkyl halide 

(e.g. methyl iodide, ethyl iodide, propyl bromide, etc.), 
diazoalkanes (e.g. diazomethane, diazoethane, etc.), 
a combination of formaldehyde and a suitable reducing 
agent (e.g. sodium cyanoborohydride, etc.), and the like. 

30 

This reaction is preferably carried out in the 
presence of an inorganic or organic base such as those 
given in the explanation of the Process 1. 



35 



Further, this reaction is usually carried out in a 
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conventional solvent: which does not adversely influence 
the reaction such as water, acetone, dichloromethane , 
methanol, ethanoi, propanol, pyridine, 
N, N-dimethylf ormamide, or a mixture thereof. 
5 The reaction temperature is not critical and the 

reaction is usually carried out under from cooling to 
warming . 

Process A 

10 The object compound (I-e) or a salt thereof can be 

prepared by acylating the compound (I-d) or a salt 
thereof . 

Suitable acylating agent used in this reaction may be 
a conventional acylating agent which is capable of 

15 introducing the acyl group as mentioned before such as 

carboxylic acid, carbonic acid, sulfonic acid and their 
reactive derivative, for example, an acid halide, an acid 
anhydride, an activated amide, an activated ester, and the 
like. Preferable examples of such reactive derivative may 

20 include acid chloride, acid bromide, a mixed acid 

anhydride with an acid such as substituted phosphoric acid 
{e.g. dial kylphosphoric acid, phenylphosphor ic acid, 
diphenylphosphoric acid, dibenzylphosphoric acid, 
halogenated phosphoric acid, etc.), dialkylphosphorous 

25 acid, sulfurous acid, thiosulfuric acid, sulfuric acid, 

alkyl carbonate (e.g. methyl carbonate, ethyl carbonate, 
propyl carbonate, etc.), aliphatic carboxylic acid (e.g. 
pivalic acid, pentanoic acid, isopentanoic acid, 
2-ethylbutyric acid, trichloroacetic acid, etc.), aromatic 

30 carboxylic acid (e.g. benzoic acid, etc.), a symmetrical 

acid anhydride, an activated acid amide with a 
heterocyclic compound containing imino function such as 
imidazole, 4 -substituted imidazole , dimethyipyrazole, 
triazole and tetrazole, an activated ester (e.g. 

35 p-nit rophenyl ester, 2 , 4 -dinit rophenyl ester. 
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trichlorophenyi ester, pentachlorophenyi ester, 
mesylphenyl ester, phenylazophenyl ester, phenyl 
thioester, p-ni trophenyl thioester, p-cresyl thioester, 
carboxymethyl thioester, pyridyl ester, piperidinyl ester, 
8-quinolyl thioester, or an ester with a N-hydroxy 
compound such as N, N-dimethylhydroxylamine , 
l-hydroxy-2- { IH) -pyridone, N-hydroxysuccinimide, 
N-hydroxyphthalimide, l-hydroxybenzotriazole, 1 -hydroxy- 6- 
chlorobenzot riazole , etc.), isocyanate compound such as 
phenyl isocyanate, etc., and the like. 

This reaction can be carried out in the presence of 
an organic or inorganic base such as alkali metal (e.g. 
lithium, sodium, potassium, etc.), alkaline earth metal 
{e.g. calcium, etc.), alkali metal hydride (e.g. sodium 
hydride, etc.), alkaline earth metal hydride (e.g. calcium 
hydride, etc.), alkali metal hydroxide (e.g. sodium 
hydroxide, potassium hydroxide, etc.), alkali metal 
carbonate (e^g. sodium carbonate, potassium carbonate, 
etc.), alkali metal bicarbonate (e.g. sodium bicarbonate, 
potassium bicarbonate, etc.), alkali metal alkoxide (e.g. 
sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, etc.), alkali metal alkanoic acid {e.g. sodium 
acetate, etc.), t rialkylamine (e.g. triethylamine, etc.), 
pyridine compound (e.g. pyridine, lutidine, picoline, 
4-dimethylaminopyridine, etc.), quinoline, and the like. 

In case that the acylating agent is used in a free 
form or its salt in this reaction, the reaction is 
preferably carried out in the presence of a condensing 
agent such as a carbodiimide compound [e.g. 
N, N ' -dicyclohexylcarbodiimide, 

N-cyclohexyl-N ' - ( 4 -diethylaminocyclohexyl ) carbodiimide, 
N, N ' -diethyl carbodiimide, N, N ' -dii sop ropyl carbodiimide, 
N-ethyl-N * - { 3-dimethy laminopropyl ) carbodiimide, etc . ] , 
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a keiienimine compound (e.g. N, N * -carbonylbis (2- 
methyl imidazole ) , pentamethyleneke rene-N- eye lohexy limine , 
diphenylketene-N-cyciohexylimine, etc. ) ; 
an olefinic or acetylenic ether compounds (e.g. 
5 ethoxyacetylene, P-chlorovinylethyl ether), a sulfonic 

acid ester of N-hydroxybenzot riazole derivative [e.g. 
1- ( 4 -chlorobenzenesulf onyioxy ) -G-chloro-lH-benzctriazole, 
etc.), a combination of trial kylphosphite or 
t riphenyiphosphine and carbon tetrachloride, disulfide or 

10 diazenedicarboxylate (e.g. diehyl diazenedicarboxylate , 

etc.), a phosphorus compound (e.g. ethyl polyphosphate, 
isopropyl polyphosphate, phosphoryl chloride, phosphorus 
trichloride, etc.), thionyl chloride, oxalyl chloride, 
N-ethylbenzisoxazolium salt, N-e thy 1-5 -phenyl isoxazoli um- 

15 3-sulfonate, a reagent (referred to a so-called "Vilsmeier 

reagent") formed by the reaction of an amide compound such 
as N, N-di ( lower) alkylf ormamide (e.g. dimethyl formamide, 
etc.), N-methylf ormamide or the like, with a halogen 
compound such as thionyl chloride, phosphoryl chloride, 

20 phosgene or the like. 

The reaction is usually carried out in a conventional 
solvent which does not adversely influence the reaction 
such as water, acetone, dichloromethane , alcohol (e.g. 
methanol, ethanol, etc.), tetrahydrof uran, pyridine, 

25 N, N-dimethylf ormamide, etc., or a mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under from cooling to 
heating . 



30 



Process 5 



The object compound (I-g) or a salt thereof can be 
prepared by subjecting the compound (I-f) or a salt 
thereof to a removal reaction of the hydroxy-protective 
35 group. 
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Suitable salts of the compounds (I-f) and (I-g) can 
be referred to the ones as exemplified for the compound 
{I) . 

The present reaction is usually carried out by a 
convenuionai method such as hydrolysis, reduction, and the 
like. 



(i) Hydrolysis : 

Hydrolysis is preferably carried out in the presence 

10 of a base or an acid. Suitable base may include an alkali 

metal hydroxide (e.g. sodium hydroxide, potassium 
hydroxide, etc.), an alkaline earth metal hydroxide (e.g. 
magnesium hydroxide, calcium hydroxide, etc.), alkali 
metal hydride (e.g. sodium hydride, potassium hydride, 

15 etc.), alkaline earth metal hydride (e.g. calcium hydride, 

etc.), alkali metal alkoxide (e.g. sodium methoxide, 
sodium ethoxide, potassium t-butoxide, etc.), an alkali 
metal carbonate (e.g. sodium carbonate, potassium 
carbonate, etc.), an alkaline earth metal carbonate (e.g. 

20 magnesium carbonate, calcium carbonate, etc. ) , an alkali 
metal bicarbonate (e.g. sodium bicarbonate, potassium 
bicarbonate, etc.), and the like. 



Suitable acid may include an organic acid (e.g. 

25 formic acid, acetic acid, propionic acid, trif luoroacetic 

acid, benzenesulf onic acid, p-toluenesulf onic acid, etc.) 
and an inorganic acid (e.g. hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid, etc.). The acidic 
hydrolysis using trif luoroacetic acid is usually 

30 accelerated by addition of cation trapping agent (e.g. 
phenol, anisole, etc..) . 

In case that the hydroxy-protect ive group is 
tri (lower ) alkylsilyl, the hydrolysis can be carried out in 
the presence of tri ( lower ) alkylammonium fluoride (e.g. 

35 tributylammonium fluoride, etc.). 
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This reaction is usually carried out in a 
convencional solvent which does not adversely influence 
the reaction such as water, dichloromenhane , alcohol (e.g. 
methanol, ethanol, ere), tet rahydrof uran , dioxane, 
acetone, etc., or a mixture thereof. A liquid base or 
acid can be also used as the solvent. 

The reaction temperature is not critical and the 
reaction is usually carried out under from cooling to 
heating . 

(ii) Reduction : 

The reduction method applicable for this removal 
reaction may include, for example, reduction by using a 
combination of a metal (e.g. zinc, zinc amalgam, etc.) or 
a sail of chrome compound (e.g. chromous chloride, 
chromous acetate, etc.) and an organic or inorganic acid 
(e.g. acetic acid, propionic acid, hydrochloric acid, 
sulfuric acid, etc.); and conventional catalytic reduction 
in the presence of a conventional metallic catalyst such 
as palladium catalysts (e.g. spongy palladium, palladium 
black, palladium oxide, palladium on carbon, palladium 
hydroxide on carbon, colloidal palladium, palladium on 
barium sulfate, palladium on barium carbonate, etc.), 
nickel catalysts (e.g. reduced nickel, nickel oxide, Raney 
nickel, etc.), platinum catalysts (e.g. platinum plate, 
spongy platinum, platinum black, colloidal platinum, 
platinum oxide, platinum wire, etc.), and the like. 

In case that the catalytic reduction is applied, the 
reaction is preferably carried out in the presence of an 
acid (e.g. formic acid, etc.). 

This reaction is usually carried out in a 
conventional solvent which does not adversely influence 
the reaction such as water, alcohol (e.g. methanol, 
ethancl, propanol, etc.), dioxane, tetrahydrof uran, acetic 
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acid, buffer solution (e.g. phosphate buffer, etc.), and 
the like, or a mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under from cooling to 
5 warming. 

In case that the hydroxy-protective group is 
allyloxycarbonyl group, it can be deprotected by 
hydrogenolysis using a palladium compound. 

Suitable palladium compound used in this reaction may 
10 be palladium on carbon, palladium hydroxide on carbon, 
palladium chloride, a palladium-ligand complex such as 
tetrakis { triphenylphosphine) palladium(O) , 
bis (dibenzylideneacetone ) palladium ( 0 ) , 
di[l,2-bis(diphenyl phosphino) ethane ] palladium ( 0 ) , 
15 tetrakis ( t riphenylphosphite) palladium (0) , 

tetrakis (triethyl 'phosphite) pailadium(O) , and the like. 

This reaction can preferable be carried out in the 
presence of a scavenger of allyl group generated in situ, 
such as amine (e.g. morpholine, N-methylaniline, etc.), an 
20 activated methylene compound (e.g. dimedone, 

benzoylacetate, 2-methyl-3-oxovaleric acid, etc.), 
a cyanohydrin compound (e.g. a-tetrahydropyranyloxybenzyl- 
cyanide, etc.), lower alkanoic acid or a salt thereof 
(e.g. formic acid, acetic acid, ammonium formate, sodium 
25 acetate, etc.), N-hydroxysuccinimide , and the like. 

This reaction can be carried out in the presence of a 
base such as lower alkylamine (e.g. butylamine, 
triethylamine, etc.), pyridine, and the like. 

When palladium-ligand complex is used in this 
30 reaction, the reaction can preferably be carried out in 

the presence of the corresponding iigand (e.g. 
triphenylphosphine, triphenyl phosphite, triethyl 
phosphite, etc . ) . 

This reaction is usually carried out in a 
35 conventional solvent which does not adversely influence 
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the reaction such as water, methanol, ethanol, propanol, 
dioxane, tetrahydrofuran, acetonitrile, chloroform, 
dichloromethane, dichloroethane , ethyl acetate, etc., or a 
mixture thereof . 
5 The reaction temperature is not critical and the 

reaction is usually carried out under from cooling to 
warming . 

The reaction can be selected according to the kind of 
hydroxy-protective group to be eliminated. 

10 

Process 6 

The compound (I-i) or a salt thereof can be prepared 
by reacting the compound (I-h) or a salt thereof with the 
compound (IV) or its reactive derivative at the amino 
15 group, or a salt thereof. 

Suitable salts of the compounds (I-g) and (I-h) may 
be the same as those for the compound (I). 

Suitable salts of the compound (IV) may be the same 
acid addition salts as exemplified for the compound (I). 
20 Suitable reactive derivative of the compound (IV) can 

be referred to the ones as exemplified for the compound 
(III) . 

The reaction is usually carried out in a conventional 
solvent which does not adversely influence the reaction 
25 such as water, acetone, dioxane, dimethylf ormamide, 

dichloromethane, chloroform, pyridine, etc., or a mixture 
thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under from cooling to 
30 warming. 

. Process 7 

The compound (I-k) or a salt thereof can be prepared 
by subjecting the compound fl-j) or a salt thereof to a 
35 removal reaction of the carboxy-protect ive group on rI. 
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Suitable salts of the compounds (I-k) and (I-i) may 
be the same as chose for the compound (I) . 

The reaction is usually carried out in substantially 
the same manner as those for the process 5, and therefore 
the reagents to be used and the reaction condition (e.g. 
solvent, reaction temperature, etc.) can be referred to 
those of the Process 5. 

Process 8 

The compound (I-m) or a salt thereof can be prepared 
by subjecting the compound (I-C) or a salt thereof to a 
removal reaction of the amino-protective group on . 

Suitable salts of the compounds (I-P) and (I-m) may 
be the same as those for the compound (I). 

The reaction is usually carried out in substantially 
the same manner as those for the Process 5, and therefore 
the reagents to be used and the reaction condition (e.g. 
solvent, reaction temperature, etc.) can be referred to 
uhose of the Process 5. 

Process 9 

The compound (I-o) or a salt thereof can be prepared 
by subjecting the compound (I-n) or a salt thereof to a 
removal reaction of the hydroxy-protect ive group on . 

Suitable salts of the compounds (I-n) and (I-o) may 
be the same as those for the compound (I). 

The reaction is usually carried out in substantially 
the same manner as those for the Process 5, and therefore 
the reagents to be used and the reaction condition (e.g. 
solvent, reaction temperature, etc.) can be referred to 
those of the Process 5. 
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Process 10 

The compound (I-q) or a salt thereof can be prepared 
by reacting the compound (I-p) or a salt thereof with 
lower alkylamine. 
5 Suitable salts of the compounds (I-p) and (I-q) may 

be the same as those for the compound (I). 

The reaction is usually carried out in a conventional 
solvent which does not adversely influence the reaction 
10 such as water, acetone, dichloromethane , alcohol (e.g. 

methanol, ethanol, etc.), tetrahydrof uran, pyridine, 
N, N-dimethylf ormamide, etc., or a mixture thereof. 

The reaction temperature is not critical and the 
15 reaction is usually carried out under from cooling to 

warming . 

The compounds obtained by the above processes can be 
isolated and purified by a conventional method such as 
pulverization, recrystallization, column chromatography, 
reprecipitation, or the like. 

The object compound (I) can be transformed into its 
salt in a conventional manner. 

It is to be noted that the compound (I) and the other 
compounds may include one or more stereoisomers due to 
asymmetric carbon atoms, and all of such isomers and 
mixture thereof are included within the scope of this 
invention . 

Collagenases initiate the degradation of collagen in 
vertebrates and in addition to their normal function in 
the metabolism of connective tissue and wound healing, it 
has been implicated in a number of pathological conditions 
such as joint destruction in rheumatoid arthritis, 
periodontal disease, corneal ulceration, tumor metastasis. 



20 



25 



30 



35 
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osteoarthritis, decubitus restenosis after the 
percutaneous transluminal coronary angiopsty, 
osteoporosis, proriasis, chronic active heatitis, 
autoimnr.une keratitis, and the like, and therefore the 
5 compound of the present invention is useful for treating 

and/or preventing such pathological conditions. 

For therapeutic purpose, the peptide compound (I) and 
a pharmaceut icaily acceptable salt thereof of the present 

10 invention can be used in a form of pharmaceutical 

preparation containing one of said compounds, as an active 
ingredient, in admixture with a pharmaceut ically 
acceptable carrier such as an organic or inorganic solid 
or liquid excipient suitable for oral, parenteral or 

15 external administration. The pharmaceutical preparations 

may be capsules, tablets, dragees, granules, solution, 
suspension, emulsion, sublingual tablet, suppositories, 
ointment, and the like. If desired, there may be included 
in these preparations, auxiliary substances, stabilizing 

20 agents, wetting or emulsifying agents, buffers and other 

commonly used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition of the patient, in 

25 the case of intravenous administration, a daily dose of 

0.01 - 100 mg of the active ingredient per kg weight of a 
human being, in the case of intramuscular administration, 
a daily dose of 0.05 - 100 mg of the same per kg weight of 
a human being, in case of oral administration, a daily 

30 dose of 0.1 - 100 mg of the same per kg weight of a human 
being is generally given for the treatment of collagenase- 
mediated diseases. 

In order to illustrate the usefulness of the object 
35 compound (I), the pharmacological test data of a 



wo 97/47599 PCX/ JP9 7/02004 

representative compound of the compound {I) are shown in 
the foiiowing. 

Inhibitory activity of collaqenase 

5 

1 . ■ Test method 

Human collaqenase was prepared from the culture 
medium of human skin fibroblast stimulated by 
interleukin-ip (1 ng/ml). Latent collaqenase was 

10 activated by incubation with trypsin (200 |Lig/mi) at 37''C 

for 60 minutes and the reaction was stopped by adding 
soybean trypsin inhibitor (800 fxg/ml) . Collaqenase 
activity was determined usinq FTTC-labeled calf skin type 
I collaqen. FITC-collaqen {2.5 mq/ml) was incubated at 

15 37°C for 120 minutes with the activated collaqenase and 

test compound in 50 mM Tris buffer (containing 5 mM CaCl2/ 
200 mM NaCi and 0.02% NaN3, pH 7.5). After stoppinq the 
enzyme reaction by addinq equal volume of 10% ethanol-200 
mM Tris buffer (pH 9.5), the reaction mixture was 

20 centrifuqed, and collaqenase activity was estimated by 

measurinq the fluorescence intensity of supernatant at 495 
nm (excitation) and 520 nm (emission). 

2. Test Compound 

25 

Compound A (The compound of Example 12-4) 

3. Test Result 

30 



Inhibitory activity 



Test Compound 


IC50 (nM) 


Compound A 


1.5 
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The following examples are given for purpose of 
illustrating the present invention in detail. 

In these examples, there are employed the following 
abbreviations in addition to the abbreviations adopted by 
the lUFAC-IUB. 



10 



15 



DEF 
DMSO 
HOBT 
WSCD 



dimethyl formamide 
dimethyl sulfoxide 
N-hydroxybenzotriazole 
l-ethyl-3-( 3-dimethylaminopropyl ) 
carbodiimide 



The following Preparations and Examples are given for 
the purpose of illustrating the present invention in more 
detai 1 . 



20 



25 



30 



wo 97/47599 PCT/JP97/02004 

42 

Preparation 1 

Thionyl chloride (73 ml) was added dropwise into 
absolute ethanol (300 mi) at 0"C. After L-4-pyridyi3lanine 
D-tartrate (31.6 g) was added portionwise, the suspension was 
5 slowly heated to reflux and stirred overnight. The solvent 
was evaporated to one third volume in vacuo, and was 
triturated with ethyl acetate to give L-4 -pyridylalanine 
ethyl ester dihydrochlor ide (24.7 g). 
[a] = +24 .0° (c 0. 99, H2O) 
10 mp : 185-186°C 

N.MR (D2O, 6) : 3.60 (IH, dd, J=14, 7Hz), 3.68 (IH, dd, 
J=14, 8H2), 3.82 (3H, s), 4.71 (IH, dd, J=8, 7Hz), 
8.08 (2H, d, J=7H2), 8.80 (2H, d, J=7H2) 
HPLC : 8.4 minutes (min . ) (Crownpak CR(+), 
15 4 mm(t) x 15 cm, pH 1 , 0 HClO^aq., 210 nm, flow 

rate 0.5 ml/mm., at R.T.) 
MASS : M^H=181 

Preparation 2 

20 To a solution of ( 3R) -3-carboxy-5-methyl-2- 

(phthalimidomethyl) hexanoic acid tert-butyl ester (5.00 g) in 
DMF (50 ml) were added HOBT (2.08 g) , WSCD (2.39 g) , L-4- 
pyridylalanine methyl ester dihydrochloride (3.90 g) , and 
N-diisopropyl-N-ethylamine (4.03 g) at 0°C. The mixture 

25 was stirred at room temperature for 15 hours. The reaction 
mixture was poured into brine, and was extracted with ethyl 
acetate. The extract was washed with saturated ammonium 
chloride, saturated sodium bicarbonate, and brine 
successibly. The organic layer was dried over magnesium 

30 sulfate (MgSO^) and was concentrated in vacuo. The residue 
was purified by silica gel column chromatography (eluent : 
ethyl acetate) to give N- [ (2R) -4-tert-butoxy-2-isobutyl-3- 
(phthalimidomethyl ) succinyl ] -L-4-pyridylalanine methyl ester 
(5.63 g) . 

35 mp : 66-69°C 
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NMR (CDCi3, 5) : 0.74 (3H, d, J=7H2), 0.77 {3H, d, 

J=7Hz), 1.11 (IH, ddd, J=13, 9, 4H2) , 1.27 {9H, s), 
1.50 [IH, m), 1.71 (IH, ddd, J=13, 9, 4H2), 2.65 
(IH, m), 2.92 (IH, m) , 3,11 (IH, dd, J=14, 8H2) , 
5 3.28 (IH, dd, J=14, 6Hz), 3.58-3.54 (2H, m) , 3.75 

{3H, s), 5.00 (IH, ddd, J=8, 7.5, 6H2), 6.88 {IH, 
d, J=7.5Hz), 7.18 (2H, d, J=7H2), 7.69-7.77 (2H, 
m) , 7.81-7.90 (2H, m) , 8.49 {2H, d, J=7H2) 
HPLC : 9.3, 9.9 min. (Nucleosil 5C18, 4 mm({) x 15 cm, 
10 MeCN:0.05% TFAaq, = 35:65, 260 nm, flow rate 

1 . 0 ml/min. , at R.T. ) 
MASS : iyi-fH-552 

Preparation 3 

15 To a solution of N- [ (2R) -4-tert-butoxycarbonyl-2- 

isobutyl-3- (phthalimidomethyl ) succinyl] -L-4-pyridylalanine 
methyl ester {5.52 g) in dichloromethane (30 ml) was added 
trif luoroacet ic acid (30 ml) at O^'C. The reaction mixture 
was stirred at room temperature for 1.5 hours. After the 
20 solvent was concentrated in vacuo, the residue was triturated 
with ethyl acetate to give N- [ { 2R, 3R) -4 -hydroxy-2-isobutyl-3- 
( phthalimidomethyl ) succinyl ) -L-4 -pyridylalanine methyl ester 
trif luoroacetate (3.50 g) . 

[a]^^ = -14.7^ (c 0-30, IN-HClaq.) 
25 mp : 190-194^C 

NMR (DMSO-dg, 5) : 0,78 (3H, d, J=7H2), 0.80 (3H, d, 
J=7H2), 0.90 (IH, ddd, J=13, 11, 2H2), 1.36 (IH, 
m) , 1.51 (IH, ddd, J=13, 11, 2H2), 2.43-2.57 (IH, 
m) , 2.62-2.76 (2H, m) , 3.10 (IH, dd, J=14, 12H2), 
30 3.40 (IH, dd, J==14, 5Hz), 3.50 (IH, m) , 3.65 (3H, 

s), 4.89 (IH, ddd, J=12, 8, 5Hz), 7.75 (2H, d, 
J=6Hz), 7.82-7.92 (4H, m) , 8.62 (2H, d, J=6H2), 
8.72 (IH, d, J-8H2) 
HPLC : 3.9 min. (Nucleosil 5C18, 4 mm({) x 15 cm, 
35 MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
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ml/min. , at R.T. ) 
MASS : t^-+-H = 496 



Preparation A 

5 Thionyi chloride (73 ml) was added dropwise into 

absolute ethanol (300 ml) at O^^C. After L-4-pyridylalanine 
D-tarzrate (31.6 g) was added portionwise, the suspension was 
slowly heated to reflux and stirred overnight. The solvent 
was evaporated to one third volume in vacuo, and was 
10 tricurated with ethyl acetate to give L-4-pyridylalanine 
ethyl ester dihydrochlor ide (24.7 g) . 

[a]g^ = +22.6^ (c.0.54, IN-HClaq. ) 
mp : 160-166"C 

NMR (DMSO-d^, 5) : 1.14 (3H, t, J=7Hz), 3.47 (IH, dd, 
15 J=15, 7.5Hz), 3.55 (IH, dd, J=15, 7H2), 4.15 (2H, 

m), 4.55 (IH, br), 8.10 (2H, d, J=7H2), 8.91 (2H, 
d, J=7Hz) r 8.98 (IH, br) 
HPLC : 12.3 min. (Crownpak CR( + ), 4 mm(t> x 15 cm, pH 1.0 
HClO^aq., 210 nm, flow rate 0.6 ml/min,, at R.T.) 
20 MASS : M+H=195 



Preparation 5 

L-4-Pyridylalanine ethyl ester dihydrochloride (24.3 g) 
was dissolved in and the pH was adjusted to 8-9 by the 

25 addition of sodium hydrogen carbonate. The solution was 
saturated with sodium chloride and was extracted with 
chloroform. The extract was dried over MgSO^ and 
concentrated to dryness to give L-4-pyridy lalanine ethyl 
ester as a pale yellow oil (15.6 g) . 
30 NMR (CDCI3, 5) : 1,23 (3H, t, J=7Hz) , 1.49 (2H, br), 

2.86 (IH, dd, J-14, 7. 5Hz), 3.05 (IH, dd, J=14, 
6Hz), 3.73 (IH, dd, J=7.5, 6H2), 4.17 (2H, q, 
J=7Hz), 7.15 (2H, d, J=7Hz), 8.53 (2H, d, J=7Hz} 
HPLC : 11.2 min. (Crownpak CR( + ), 4 mm({) x 15 cm, pH 1.0 
35 HClO^aq., 210 nm, flow rate 0.6 ml/min., at R.T.) 
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MASS : M + h>195 
Preparation 6 

L_4_Py2:iciylaianine ethyl ester (14.79 g) was dissolved 
5 into a solution of 20% methylamine in methanol (60 ml), and 

the mixture was stirred for 4 hours at room temperature. The 
solution was evaporated to give L-4-pyridylalanine 
methylamide (12.59 g) . 

[a]24 ^ +20.7° {c 0.55, MeOH) 

10 mp : 48-52°C 

NMR (DMSO-dg, 5) : 1.71 (2H, br) , 2,57 {3H, d, J=5Hz), 
2.62 (IH, dd, J=14, 8H2), 2.90 (IH, dd, J=14, 5H2) , 
3.38 (IH, dd, J-8, 5Hz), 7.21 {2H, d, J=6H2) , 7.82 
(IH, q, J-5H2), 8.44 (2H, d, J=6Hz) 
15 HPLC : 11.2 min. (Crownpak CR( + ), 4 mmct) x 15 cm, pH 1.0 

HClO^aq., 210 nm, flow rate 0.6 ml/min., at R.T.) 
MASS : M+H=180 

Preparation 7 

20 To a solution of ( 3R) -3-carboxy-5-methyl-2- 

(phthalimidomethyl) hexanoic acid tert-butyl ester (10.13 g) 
in DMF (100 ml) were added HOBT (3.87 g) , WSCD-HCl (5.49 g) , 
and L-4-pyridylalanine methylamine (4.89 g) at 0°C. The 
mixture was stirred at room temperature for 3 hours. The 

25 reaction mixture was poured into brine, and was extracted 
with ethyl acetate. The extract was washed with saturated 
ammonium chloride, saturated sodium bicarbonate, and brine 
successibly. The organic layer was dried over MgSO^ and 
concentrated in vacuo. The residue was purified by silica 

30 gel column chromatography (eluent : methanol/ethyl acetate = 
1/10) to give N- [ (2R) -4-tert-butoxy-2-isobutyl-3- 
(phthalimidomethyl) succinyl] -L-4-pyridylalanine methylamide 
(13.8 g) . 

mp : 92-95°C 

35 NMR (CDCl-,, 6) : 0.67-0.88 (7H, m) , 1.13 (IH, m) , 1.28 
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4 6 

(9Hx3/4, s), 1.31 {9Hxl/4, s), 1.65 (IH, m) , 2.50 
(lHxl/4, m) , 2.62 (lHx3/4, m) , 2.77 (3Hx3/4, d, 
J=5H2), 2.80 {3Hxl/4, d, J=5Hz) , 2. 90 (IH, m) , 3.11 
(IH, m) , 3.27 (IH, m) , 3 . 52 -3 . 60 ■ ( 2H , m) , 4.72 
5 (lHxl/4, m), 4.78 (lHx3/4, m) , 6.31 (lHx3/4, m) , 

6.48 (lHxl/4, m) , 6.94 (lHx3/4, d, J-8Hz), 7.14 
(lHxl/4, d, J=8H2), 7.20 (2H, d, J=7H2), 7.68-7.78 
{2H, m) , 7.80 (2H, m) , 8.47 (2Hx3/4, d, J-7Hz), 
8.50 (2Hxl/4, d, J-7Hz) 
10 H?LC : 6.0, 6.6 min. (Nucleosil 5C18, 4 mm(}) x 15 cm, 

MeCN:0,05% TFAaq. = 35:65, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=551 



15 Preparation 8 

N- [ (2R) -4-Hydroxy-2-isobutyl-3- (phthaliinidomethyl ) - 
succinyl] -L-4-pyridylalanine methylamide tr if luoroacetate was 
obtained in substantially the same manner as that of 
Preparation 3. 
20 mp : 180-185°C 

NMR (DMSO-dg, 6) : 0.72-0.87 (6H, m) , 0.92 (IH, m) , 

1.33 (IH, m) , 1.49 (IH, m) , 2.47-2.70 (3H, m) , 2.59 
(3HX1/4, d, J=5Hz), 2.62 (3Hx3/4, d, J-5Hz), 2.97 
(IH, dd, J=14, 11.5H2), 3.17 (IH, dd, J=14, SHz), 
25 3.48 (IH, m) , 4.59 (lHxl/4, m) , 4.75 (lHx3/4, m) , 

7.68 (2Hx3/4, d, J=7H2), 7.72 (2Hxl/4H, d, J-7H2) , 
7.80-7.91 (4H, m), 7.96 (IH, m) , 8.40 (lHxl/4, d, 
J=8H2), 8.54 (lHx3/4, d, J-8Hz), 8.57 (2Hx3/4, d, 
J=8Hz), 8.72 (2Hxl/4, d, J=7Hz) 
30 HPLC : 5.1, 8.3 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min. , ar R.T. ) 
MASS : M4-H=495 



35 



Preparation 9. 
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A 1 

L-2-Pyridylaianine methyl ester dihydrochlor ide was 
obtained in substantially the same manner as that of 
Preparation 4 . 

(a]g^ = +28, 3*^ (c 1.03, H2O) 
5 mp : 209-213°C 

NMR (DMSO-dg, 5) : 3.58 (2H, d. J=7Hz), 3.67 (3H, s), 
4.62 (IH, br), 7.70 (IH, m) , 7.80 (IH, br d, 
J=7.5Hz), 8.23 (IH, m) , 8.71 (IH, d, J=5H2), 8.91 
(2H, br) 

10 HPLC : 10.4 min. (Crownpak CR( + ), A n\m(f) x 15 cm, pH 1.0 

HClO^aq., 210 nm, flow rate 0.5 ml/min., at R.T.) 
MASS : M+H=181 



Preparation 10 

15 L-2-Pyridylaianine methyl ester dihydrochloride (10.0 g) 

was dissolved in saturated sodium hydrogen carbonate (10 ml). 
The solution was saturated with sodium chloride and extracted 
with chloroform (300 ml x 3) . After the extract was 
concentrated to dryness, the residue was dissolved in 40% 

20 methylamine in methanol (30 ml) . The mixture was stirred for 
1 hour at room temperature. The solution was evaporated to 
give L-2-pyridylalanine methylamide (7.0 g) . 
Rf ; 0,19 (methanol/chlorof orm. = 1/5) 



25 Preparation 11 

N- [ (2R, 3R) -4-tert-Butoxy-2-isobutyl-3- 
(phthalimidomethyl) succinyl] -L-2-pyridylalanine methyl ester 
was obtained in substantially the same manner as that of 
Preparation 7 . 
30 Rf : major isomer 0.42, minor isomer 0.46 

(methanol/chlorof orm = 1/10) 



35 



Preparation 12 

N- [ (2R) -4-tert-Butoxy-2-i5obutyl-3- (phthalimidomethyl ) - 
succinyl ] -L-2-pyridylalanine methylamide (14.0 g) was 
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dissolved in t r if luoroacecic acid (30 ml) at 0°C. The 
reaction mixture was stirred at room temperature for 0.5 
hour. After the solvent was concentrated in vacuo, the 
residue was poured into saturated sodium hydrogen carbonate. 
5 The solution was extracted with chloroform. The organic 
layer was concentrated in vacuo and the residue was 
trizurated with ethyl acetate to give N- [ ( 2R) -4-hydroxy-2- 
isobucyl-3- (phthalimidomethyl )succinyl)-L-2-pyridylalanine 
methyiamide (3.50 g). 
10 HPLC : 3.7, 4.8 min. (Nucleosil 5C18, 4 mmcf* x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 
1.0 ml/min. , at R.T. ) 

Preparation 13 

To a stirred suspension of glycine methyl ester 
hydrochloride (1.70 g) in dichloromethane (15 ml) was added 
triethylamine (3.01 g) and phenyl chlorof ormate (2.12 g) ar 
0°C. The mixture was stirred at 0°C for 30 minutes. The 
reaction mixture was poured into water and was extracted with 
dichloromethane. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated in 
vacuo. The residue was purified by a silica gel column 
chromatography (ethyl acetate : hexane = 1:1) to give 
N-phenoxycarbonylglycine methyl ester (1.37 g) as a white 
crystal . 

mp : 46-47^C 

NMR (CDCI3, 5) : 3.79 {3H, s), 4.07 (2H, d, J=7Hz), 

5.52 (IH, br), 7.13 (2xlH, d, J-7.5Hz), 7.20 (IH, 
dd, J=7.5, 7.5Hz), 7.36 {2xlH, dd, J=7.5, 7.5Hz) 
MASS : M*H=210 

Preparation 14 

N- [ (2R) -4-tert-Butoxy-2-isobutyl-3- 
phthalimidomethylsuccinyl ] -L-3-pyridylalanine methyl ester 
was obtained in substantially the same manner as that of 



20 



25 



30 
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Preparation 7 . 

mR (CDCI3, 5) : 0.75-0.90 (6H, m) , 1.10 (IH, add, 

J=ll, 11, 3Hz), 1.27 (3x3H, s), 1.50 (IH, m) , 1.70 
5 (IH, m), 2.67 (IH, m) , 2.90 (IH, m) , 3.13 (IH, dd, 

J=14, 8H2), 3.27 [IHr dd, J=14, 6H2), 3,52 (IH, dd, 
J=14, 7H2), 3.69 (IH, dd, J=14, 5Hz), 3.14 (3H, s) , 
4.98 (IH, m), 6.96 (IH, dd, J=14, SHz), 7.22 (IH, 
dd, J=7.5, 5Hz), 7.62 (IH, m) , 7.68-7.76 (2H, m) , 
10 7.80 (2H, m), 8.40-8.52 (2H, m) 

HPLC : 12.4 min, (Nucleosil 5C18, 4 mm^) x 15 cm, 
acetonitriie: water: tr if luoroacetic acid 
(MeCN:H20:TFA) = 35:65:0.05, 260 nm, flow rate 
1 . 0 ml/min. , at R.T. ) 
15 MASS : M-H=552 

Preparation 15 

N- [ (2R, 3R) -4-Hydroxy-2-isobutyl-3- 
phthalimidomethylsuccinyl] -L-3^pyridylalanine methyl ester 
20 trif luoroacetate was obtained in substantially the same 
manner as that of Preparation 8. 

[a}p - -18.5° (c 0.17, IN-HClaq.) 

mp : 174-177°C (dec.) 

NMR (DMSO-dg, 6) : 0.77 (3H, d, J=7Hz), 0.80 (3H, d, 
25 J-7HZ), 0.90 (IH, m) , 1.35 (IH, m) , 1.50 (IH, m) , 

2.45-2.58 (IH, m) , 2.68 (IH, m) , 2.79 (IH, dd, 
J=13, 5Hz), 3,05 (IH, dd, J=13, llHz) , 3.32 (IH, 
dd, J=13, 4H2), 3.54 (IH, dd, J=13, 12Hz), 3.54 
(3H, s), 4.79 (IH, ddd, J=ll, 8, 4H2) , 7.69 (IH, 
30 dd, J=7.5, 6Hz), 7.81-7.91 (4H, m) , 8,23 (IH, d, 

J=7.5H2), 8.51 (IH, d, J=6Hz), 8.69 (IH, d, J=8H2), 
8.73 (IH, s) 

HPLC : 4,1 min. (Nucleosil 5C18, 4 min<{) x 15 cm, MeCN : 
0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
35 ml/min. , at R.T. ) 
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MASS : M+H=4 96 



Example 1-1) 

To a solution of N- [ 3R) -4-hydroxy-2-isobutyl-3- 
5 (phthalimidomethyl) succinyl] -L-4-pyriciylalanine methyl ester 
trif luoroacetate (3.26 g) and HOBT (0.87 g) in DMF (30 ml) 
was added WSCD (1.00 g) at O^C. After the mixture was 
stirred for 10 minutes, 0-benzylhydroxylamine hydrochloride 
(1.02 g) and N , N-diisopropyl-N-ethylamine (0.84 g) were 
10 added. The mixture was stirred at room temperature for 15 
hours. The mixture was poured into brine (100 ml). The 
precipitate was collected by filtration and was washed with 
water and ethyl acetate to give N- [ ( 2R, 3R) - 4 - (N- 
benzyloxyamino) -2-isobutyl-3- (phthalimidomethyl ) succinyl ] -L- 
15 4 -pyridylalanine methyl ester (2.10 g) . 

(a]25 ^ -52.8° (c 0.30, DMSO) 
mp : 245-248°C (dec.) 

NMR (DMSO-dg, 5) : 0.70-0.84 (IH, m) , 0.76 (3H, d, 
J=7Hz), 0.80 (3H, d, J=7Hz) , 1.30-1.47 (2H, m) , 

20 2.29-2.57 (3H, m) , 2.89 (IH, dd, J=14, 12Hz), 3.20 

(IH, dd, J=14, 4Hz), 3.45 (IH, m) , 3.64 (3H, s), 
4.25 (IH, d, J-12H2), 4.54 (IH, d, J=12Hz), 4.77 
(IH, ddd, J=12, 8, 4Hz), 7.05 (2H, d, J=7.5H2), 
7.15-7.27 (3H, m) , 7.30 (2H, d, J=7Hz), 7.85 (4H, 

25 s), 8.28 (2H, d, J=7Hz), 8.64 (IH, d, J=8Hz) , 11.06 

(IH, s) 

HPLC : 9.6 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min., at R.T.) 
30 MASS : M+H=601 

Example 1-2) 

To a solution of N- [ (2R) -4-hydroxy-2-isobutyl-3- 
(phthalimidomethyl) succinyl] -L-4 -pyridylalanine methylamide 
35 trifluoroacetate (5.18 g) and HOBT (1.27 g) in DMF (50 ml) 



wo 97/47599 51 

n-r After the mixture was 
..s added .SCO d-^^ ",L,,.ydroKvIa..ne hydrochlor.de 
3,,,,ed for 10 rranuces, 0 ^^^^^^ ,,.3. g) were 

.1.63 and N------; "^^^^/^ .e.perat.re for . 

added. The mixture was st.rr ^^^^^ 

precipitate was coUec ^. [ , 2R, 3R) -4- (N- 

:"r: "1-3 ...-U»M».e..V»succ.vU-.- 



10 



15 



20 



25 



30 



oxyamiuu, - 

d.lalanlne .»hvla»ide .3.4 g. 
NMR (DMSO-dg, 6) • • 22-1-45 (2H, m) , 

3 -32 UH, .aa, .=u. 

2.21 UH, ddd, J-13, . ,3H, d, 

U, 3HZ,, 2..0 UH, da, " ' „H, dd, 

,.5HZ,,2.80 '-'t u-..-^^ ^' 

3.40 an. „„, ..d, ..U. 

J.12H.>. 4.55 IIH, a, ■ ^3 ,3„, „, , 1 . 30 

r^3^--''->;:err:»:::r:". 

MeCB:0.05l TFftaq. - 30.10. 
ml/min., at R.T.) 
MASS : M'-H-*'"' 

and HOB. .2.9 - "J ,,,„ed ^o. 10 

diisopropyl-N-ethylamvna ,5 » ^ ^^^^^ 

3Urr.d ac roo» ^-P" ^^^^^^^^^ 

poated into ethyl achate 



10 



15 
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,(2R)-4-(N-benzyloKyamino) 

collected by fUcration to ^^,^^„^.L-2-pyr.dylalanine 
2-.sobutyl-3-(phthaUmidomethyl)succ.n, 

methylamine (3.50 g) • ^_ ^5 cm, 

MeCN:0.05% TFAaq. - 30.^0, 
mi/min. , at R.T. ) 

Exam ple 2-l_l _ nnl -2-isobutyl-3- 

,phtnalimido>.«t>,yl)succiny ^^thylamine in 

,2.51 5, »a. dissolved into a so ^^^^^^^ ^^^^^ 

— - ^;:;:::;rn -as evapo.a»d and ... 

,oo. temperature The a ,,,, ,cid. The 

residue -as dissolved into 1 V saturated 
.oiution was evaporated a,.in ' 
„.tH -ater. T.e P"CiP^"te -as^£^^^ 

filtrate was evaporatea. nj^, _3-arainomethyl-4- 

^=>i- = t-P to qive N-IU^'-"^' 
methanol - etnyl .c a^^ ^ .yUlanine 

(N-benzyloxyaminol-2 isoD > 

„ethyla»id, ='i'>V''"=""":, '" h ' an , 
[a,25 . -33.0- «: 0-32. IN-HClaq-) 

»P • l"-;^''-^ . ,3„, ..7HZ,, 0.78 ,3H. d 

NMR (DMSO-dg, 5) . ^- ^IH, m) , 

— 0 .2. I.,2.e0 ,3H, d. 

2.30-2.46 (2H, m) , 2 . ^^^^ 

...5H.. 3.U an,..- -^^^^^^^ 

a=nH.,, -s^ - ' ,,,, e.2i (1h, 

j=4.5Hz), 8.63 (IH, cl, 



30 

MASS : M+H=470 



35 



Exa mple 2-2) ■,o^ _4- (N-benzyloxyamino) -2- 

- ^TTT^spension of N-[l2R,3^<) 
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isobutyl-3- (phthaiimidomethyl ) succinyl] -4 -pyr idylalanine 
methyiamide (484 mg) in euhanoi was added hydrazine 
monohydrate [0.5 ml). The mixture was refluxed for 2 hours. 
The solution was evaporated and to the residue was added 
5 chloroform. After the insoluble material was filtered off, 
the filtrate was concentrated in vacuo to give N- [ ( 2R, 3R} -3- 
aminomethyl-4 - (N-benzyloxyamino) -2 -isobutyl succinyl ] -L-4- 
pyridylalanine methylamide (293 mg) . 

NMR (DMSO-dg, 6) : 0.70 {3H, d, J=7H2), 0.74-0.89 (IH; 
10 m) , 0.79 (3H, d, J=7Hz), 1.18-1,38 {2H, m) , 1.87- 

2.00 (2H, m) , 2.25 (IH, m) , 2.41 (IH, m) , 2.57 (3H, 
d, J=4.5Hz); 2.80 (IH, dd, J=13, lOHz), 2.94 (IH, 
dd, J=13, 4Hz), 4.55 (IH, ddd, J=10, 8, 4Hz) , 4.78 
(2H, s), 7.18-7.43 (7H, m) , 7.87 (IH, d, J=4.5H2), 
15 8.30 (IH; d, J=8Hz), 8.45 (2H, d, J=7Hz) 

MASS : IM + H=470 

Example 2-3 ) 

To a suspension of N- (2R, 3R) -4- (N-benzyloxyamino) -2- 
20 isobutyl-3- (phthaiimidomethyl) succinyl] -L-2-pyridylalanine 
methylamide (3.5 g) in ethanol was added hydrazine 
monohydrate (3.5 ml). The mixture was refluxed for 30 
minutes. The solution was evaporated and to the residue was 
added chloroform. After the insoluble material was filtered 
25 off, the filtrate was evaporated and triturated with ethyl 
acetate to give N- [ (2R, 3R) -3-aminomethyl-4- 
(N-benzyloxyamino) -2-isobutylsuccinyl ] -L-2 -pyr idyl a la nine 
methylamide (1.7 g) . 

NMR (DMSO-dg, 6) : 0.70 (3H, d, J=7Hz), 0.73-0.86 (IH, 
30 m) , 0.77 (3H, d, J=7Hz) , 1.15-1.40 (2H, m) , 1,84- 

1.98 (2H, m), 2.19 (IH, dd, J=13, lOHz), 2.38 (IH, 
m) , 2.55 (3H, d, J=4Hz) , 2.95 (IH, dd, J=14, llHz), 
3,07 (IH, dd, J=14, SHz), 4.71 (IH, ddd, J=ll, 8, 
5Hz), 4.77 (2H, s) , 7.20 (IH, dd, J=7.5, 5Hz), 7.26 
35 (IH, d, J=7.5Hz), 7.31-7.42 (5H, m) , 7.64-7.76 (2H, 
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m) , 8.25 (IH, d, J=7.5Hz), 8.46 (IH, br d, J^SHz) 
MASS : M-^H = 470 

Example 3 

5 To a solution of N- [ (2R, 3R) -3-aminomethyl-4- (N- 

benzyioxyamino) -2-isobutylsuccinyl ] -L-2-py ridylalanine 
methylamide (50 mg) in methanol (10 ml) was added 371 
formaldehyde solution (87 mg) . After being stirred for 30 
minutes sodium cyanoborohydride (67 mg) was added and the pH 

10 was adjusted to 3 by the addition of IN hydrochloric acid 
(HCl) . The mixture was stirred at room temperature for 30 
minutes. Methanol was evaporated and the residue was poured 
into chloroform and the solution was extracted with IN-HCl. 
The aqueous layer was neutralized with sodium hydrogen 

15 carbonate and re-extracted with chloroform. The organic 

layer was dried over MgSO^ and concentrated in vacuo. The 
residue was triturated with ethyl acetate to give N-[{2R,3R)* 
4- ( N -ben zyloxy amino) -2-isobutyl-3- (methylaminomethyl ) - 
succinyl ] -L-2-pyridylalanine methylamide (412 mg) . 

20 [<^1d^ = -39.2° (c 0.13, IN-HClaq.) 

mp : 179-182"C 

NMR (DMSO-dg, 6) : 0.72 (3H, d, J=6H2), 0,77 (3H, d, 
J=6H2), 0.80 (IH, m) , 1.19-1.40 (2H, m) , 1.86 
(O.SxlH, s, rotamer); 2.13 (0.5xlH, s, rotamer) , 
25 1.92-2.52 (4H, m),'2.57 (3H, d, J=5H2), 2.93-3.13 

(2H, m) , 4.67-4.85 (3H, m) , 7.17-8.40 (12H, m) 

TLC : Rf 0.20 (CHCl 3 : MeOH=5 : 1 ) 

Example 4-1) 

30 To a solution of N- [ (2R, 3R) -N-3-aminomethyl-4- (N- 

ben 2 yloxyami no- 2-isobutylsuccinyl ] -L-4 -py ridylalanine 
methylamide (247 mg) and picolinic acid (62 mg) in DMF (5 ml) 
were added HOBT (75 mg ) and WSCD (90 mg) at 0°C. The mixture 
was stirred at 0°C for 1.5 hours. DMF was evaporated and the 

35 residue was poured into water. The precipitate was collected 



wo 97/47599 ^ ^ PCT/JP97/02O04 

by filtration and washed with water and ethyl acetate tc give 
N-[(2R,3R)-4- (N-benzyloxyamino) -2- isobuty 1-3- [ {2- 
pyridylcarbonyl ) aminomethyl ] succinyl ] -L-4-pyridylalanine 
methyiamide (136 mg) . 
5 NMR (DMSO-dg, 6) : 0.72 (3H, d, J=7Hz), 0.79 (3H, d, 

J=7H7), 0,84 (IH, m), 1.29 (IH, m) , 1.37 {IH, m) , 
2.36 (IH, ddd, J=10, 9, AHz) , 2.45-2.63 (IH, m) , 
2.57 (3H, d, J=4.5Hz), 2.78-2.91 {2H, m) , 2.97 ;1H, 
dd, J=14, 6H2), 3.18 (IH, m) , 4,57 (IH, m) , 4.57 
10 (l.H, d, J=llHz), 4.71 (IH, d, J=11H2), 7.20-7.33 

(7H, m) , 7.60 (IH, m) , 7.87 (IH, q, J=4.5H2), 7.95- 
8.05 (2H, m) , 8.25 (IH, dd, J=6, 6Hz), 8.37 (2H, d, 
J=7Hz), 8.45 (IH, d, J=8Hz) , 8.62 (IH, br d, 
J=5H2), 11.10 (IH, s) 
15 HPLC : 10.1 min. (Nucleosil 5C18, 4 rm(^ x 15 cm, 

iyieCN:0.p5% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=575 

20 The following compounds were obtained in substantially 

the same manner as that of Example 4-1) . 

Example 4-2) 

N-[ (2R,3R)-4- (N-Benzyloxyamino) -2-isobutyl-3- [ (6- 
methylpyr idin-2-yl ) carbonylaminomethyl] succinyl] -L-4- 
pyridylalanine methyiamide 

[a]g^ - -23.5° (c 0.21, IN-HClaq.) 
mp : 248-254°C 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J-7Hz) , 0.80 {3H, d, 
J=7Hz), 0.84 (IH, m) , 1,30 (IH, m) , 1.39 (IH, m) , 
2.35 (IH, ddd, J=10, 9, 4H2) , 2.45-2.63 (IH, m) , 
2.48 (3H, s), 2.58 {3H, d, J=5Hz), 2.80-2.91 (IH, 
m) , 2.85 (IH, dd, J=14, llHz), 2.97 (IH, dd, J=14, 
5Hz), 3.13 (IH, m) , 4.55 (IH, d, J=llHz), 4,58 (IH, 
ddd, J=ll, 8, 5Hz), 4.75 (IH, d, J=llHz), 7.20-7.33 



25 



30 



35 
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(7H, m), 7.45 CIH, brd, J=7.5H2), 7.78-7.92 (3H, 
m) , 8.1^ (In, dd, J=6, 6Hz), 8.38 (2H, d, J=6Hz), 
8.^3 (IH, d, J=8H2), 11.13 (IH, s) 
HPLC ; 6,3 min. (Nucleosil 5C18, A mm<l) x 15 cm, 

MeCN:0.05% TFAaq. = 3C:70, 260 nm, flow rate 1.0 

mi/min. , at R.T. ) 

MASS : 
Example 4-3) 



10 N-[(2R,3R)-4- (N-Benzyloxyamino) -2-isobutyl-3- [ (2- 

pyridylcarbonyi) aminomethyl ] succinyl] -L-4 -pyridylaianine 
methylamide 

[a]g^ = -21.6° (c 0.27, IN-HClaq.) 
mp : 252-255'C (dec. ) 
15 NMR (DMSO-d^, 5) : 0.72 {3H, d, J=7Hz), 0.80 (3H, d, 

J=7Hz), 0.84 (IH, m) , 1.30 (IH, m) , 1.37 (IH, m) , 
2.36 (IH, ddd, J=9, 9, 4H2), 2.47-2.61 (IH, m) , 
2.57 (3H, d, J=4,5H2), 2.78-2.91 (2H. m) , 2.91 (IH,' 
dd, J=14, 5Hz), 3.20 (IH, m) , 4.57 (IH, m) , 4.57 
20 (IH, d, J=llHz), 4.72 (IH, d, J=llHz), 7.20-7.31 

(7H, m), 7.60 (IH, m) , 7.87 (IH, q, J=4.5H2}, 7.96- 
8.05. (2H, m) , 8,26 (IK, dd, J=6, 6Hz) , 8.37 (2H, d, 
J=7Hz), 8.45 (IH, d, J-8Hz) , 8.63 (IH, br d, 
J-4HZ), 11.09 (IH, s) 
25 HPLC : 10.4 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=575 

30 Example 4-4) 



N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-isobutyl-3- ( (3- 
pyridylcarbonyl) aminomethyl] succinyl] -L-4 -pyridylaianine 
methylamide 

[a]^5 = -23.8° (c 0.20, IN-HClaq.) 
35 mo : 246-250°C (dec.) 
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57 

NMR (DMSO-dg, 6) : 0.72 (3H, d, J=7H2), 0.77-0.90 (IH, 
m) , 0.80 (3H, d, J=7H2), 1.28 (IH, m) , 1.40 (IH, 
m), 2.33 (IH, ddd, J=9, 9, 4Hz), 2,45-2.56 (IH, m) , 
2.59 {3H, d, J=4.5H2), 2.74-3.03 (2H, m) , 2.85 (IH, 
5 dd, J=14, llHz), 2.98 (IH, dd, J=14, 5H2) , 4.58 

(IH, d, J=12H2), 4.61 (IH, m) , 4.74 (IH, d, 
J=12Hz), 7.21-7.32 (7H, m) , 7.49 (IH, dd, J=7.5, 
5Hz), 7.88 (IH, q, J=4,5H2), 8.12 (IH, brd, 
J-7.5HZ), 8.33-8.45 (2H, m) , 8.38 (2H, d, J-6Hz), 
10 8.68 (IH, d, J=5Hz), 8.95 (IH, s), 11.04 {IH, s) 

HPLC : 9.6 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=575 



15 



Example 4-5) 



N- [ (2R, 3R) -4- (N- { Benzyloxyamino) -2-isobutyl-3- [ (3- 
pyridylcarbonyl ) aminomethyl] succinyl] -L- 4 -pyr idyl alanine 
methylamide 

20 [oId"^ = -23,3^ (c 0.24, IN-HClaq.) 

mp : 256-258°C (dec.) 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7Hz), 0.77-0.89 (IH, 
m) , 0.80 (3H, d, J=7Hz), 1.28 (IH, m) , 1.40 (IH, 
m) , 2.33 (IH, ddd, J=9, 9, 4Hz), 2.44-2.55 (IH, m) , 
25 2.59 (3H, d, J=4.5Hz), 2.74-2.87 (IH, m) , 2.85 (IH, 

dd, J=13, lOHz), 2.90-3.03 (IH, m) , 2.98 (IH, dd, 
J-13, 5Hz), 4.58 (IH, d, J-llHz), 4.61 (IH, m) , 
4.73 (IH, d, J=11H2), 7.21-7.31 (7H, m) , 7,49 (IH, 
dd, J=7.5, 5Hz), 7.89 (IH, q, J=4.5H2), 8.12 (IH, 
30 ddd, J=7.5, 1.5, 1.5Hz), 8.34-8.45 (2H, m) , 8.37 

(2H, d, J=6Hz), 8.69 (IH, dd, J=5, 1.5Hz), 8.95 
(In, d, J=1.5Hz), 11.04 (IH, s) 
HPLC : 4.0 min. (Nucleosil 5C18, 4 mmc}) x 15 cm, 

MeCN;0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
35 , ml/min. , at R.T. ) 
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MASS : iyi-H = 575 
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Example 4-6) 

N-[(2R,3R)-4 - (N-Benzyloxyamino) -2-isobuty i-3- [ (4- 
5 pyridylcarbonyl ) aminomechyl ] succinyl ] -pyridylalanine 
methyiamide 

(a]g^ = -26.3° (c 0.24, IN-HCiaq. ) 
mp : 255-259*^0 (dec.) 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7H2), 0.75-0.90 (IH, 
10 m) , 0.80 (3H, d, J=7Hz). 1.28 (IH, m) , 1.40 (IH, 

m) , 2.33 (IH, m) , 2.58 (3H, d, J=4.5H2), 2.68-3.03 
(5H, m) , 4.58 (IH, d, J=11H2) , 4.61 (IH, m) , 4,72 
(IH, d, J=11H2), 7.20-7.32 (7H, m) , 7.68 {2H, d, 
J=6H2), 7.88 (IH, q, J=4.5H2), 8.37 (2H, d, J=6H2), 
15 8.41 (IH, d, J=8H2), 8.48 (IH, dd, J=5, 5Hz) , 8.70 

(2H, d, J=6Hz), 11.04 (IH, s) 
H?LC : 8.9 min. (Nucleosil 5C18, 4 mmcf) x 15 cm, 

MeCN:0.05% TFAaq. == 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T, ) 
20 MASS : M+H=575 

Example 4-7) 

N-[(2R,3R)-4 - (N-Benzyloxyamino) -2-isobutyl-3- [ (6- 
methyipyridin-3-yl ) carbonylaminomethyl] succinyl] -L-2- 
25 pyridylalanine methyiamide 

[a]g^ - -26.0° (c 0.05, IN-HClaq.) 
mp : 240-242°C (dec.) 

HPLC : 3.0 min. (Nucleosil 5C18, 4 im^ x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1,0 
30 ml/min. , at R.T. ) 

MASS : M+H=485 



35 



Example 4-8) 

N-((2R,3R)-4- (N-Benzyloxyamino) -2-isobutyl-3- [ (2- 
quinolinecarbonyl ) aminomethyl ] succinyl ] -L- 2 -pyridylalanine 
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methyiamide 

HFLC : 11.3 min. (Nucieosil 5C18, 4 rnm^) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate IJ 
rr.i/min. , at R.T. ) 

Example 4-9) 



N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-isobutyl- 3- [3- 
quinoiinecarbonyl ) aminomethyl] succinyl] - L- 2 -pyr idyl alanine 
meihylamide 

10 NMR (DMSO-d^, 6) : 0.73 (3H, d, J^GHz), O.Bl (3H, d, 

J=6Hz), 0.84 (IH, m) , 1.28 (IH, m) , 1.43 (IH, m) , 
2.32-2.57 (2H, m) , 2.59 (3H, d, J=5Hz) , 2,80-2.90 
(IH, m), 2.94-3.02 (IH, m) , 3.03 (IH, dd, J-12, 
9H2), 3.14 (IH, dd, J=12, 6H2), 4.58 (IH, d, 

15 J=11.3H2), 4.76 (IH, d, J=11.3Hz), 4.78 (IH, m) , 

7.07 (IH, ddd, J=7.5, 6, 1.5H2), 7.12-7.25 (5H, m) , 
7.30 (IH, dd, J=7.5, 1.5Hz), 7.63 (IH, ddd, J=7.5, 
6, 1.5Hz), 7.70 (IH, dd, J=7.5, 1.5Hz), 7.74-7.80 
(IH, m), 7.86 (IH, ddd, J=7.5, 6, 1.5Hz), 8.07 (2H, 

20 ddd, J=7.5, 6, 1.5H2), 8.39-8.44 (2H, m) , 8.37-8.46 

(2H, m), 8,56-8.61 (IH, m) , 8.77 (IH, d, J=1.5Hz), 
9.25 (IH, d, J=1.5H2) 
HPLC : 6.3 min. (Nucieosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 

25 ml/min . , at R.T . ) 

MASS : M+H=625 

Example 4-10) 



N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-isobutyl -3- [ (6- 
30 methylpyridin-2-yl ) carbonyl aminomethyl ] succinyl] -L-2- 
pyridylalanine methyiamide 

HPLC : 7.9 mm, (Nucieosil 5C18, 4 mmct) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min., at R.T.) 
35 MASS : M+H=589 
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60 

Example 4-11) 

N-[(2R,3R)-4 - (N-Benzyloxyammo) -3 - [ ( 4 -hyd^oxyquinolin-2- 
yl ) ca rbon yl ami nome thy 1] -2-isobutylsuccinyl ] -L-2- 
pyridyialanine methyl amide 
5 HPLC : 5.9 min. (Nucleosii 5C18, 4 mm()) x 15 cm, 

MeCN:0.05% TFAaq. = 3O:'70, 260 nm, flow rate 1.0 
ml/min . at R.T. ) 
MASS : M+H=641 



10 Example 4-12) 

N-[(2R,3R)-4- (N-Benzyloxyamino) -2-isobutyl-3- [ ( 1- 
pyrrolidinylcarbonyl ) aminomethyl ] succinyi ] -L-4-pyridylalanine 
methylamide 

[a]^^ = -17. 2** (c 0.26, IN-HClaq,) 
15 mp : 213-216°C (dec.) 

NMR (DMSO-dg, 5) : 0.68 (3H, d, J=7H2), 0.75 (3H, d, 
J-7HZ), 0.82 (IH, m) , 1.19 (IH, m) , 1.34 (IH, m) , 
1.66-1.82 (4H, m), 2.26 (IH, m) , 2.44 (IH, m) , 2.55 
(3H, d, J=4.5Hz), 2.70-3.03 (4H, m) , 3.05-3.24 (4H, 
20 m) , 4.53 (IH, m) , 4.70 (IH, d, J=llHz), 4.80 (IH, 

d, J=11H2), 5.67 (IH, br), 7.23 (2.H, d, J=6Hz), 
7.35 (5H, s), 7.85 (IH, J=4.5H2), 8.31 {IH, d, 

J=aHz), 8.40 (2H, d, J=6H2), 10,95 (IH, s) 
HPLC : 4.2 min. (Nucleosii 5C18, 4 mmct> x 15 cm, 
25 MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 

ml/min . , at R . T . ) 
MASS : M+H=567 

Example 4-13) 

30 N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-isobut yl-3- [ (3- 

pyridylcarbonyl ) aminomethyl] succinyi] -L-2-pyr idylalanine 
methylamide 

HPLC : 3.1 min. (Nucleosii 5C18, 4 mmct) x 15 cm, 

MeCN:0-05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
35 ml/min. at R.T. ) 
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6 1 

Example 4-1^) 

N-[(2R,3R)-4- (N-Benzyloxyamino) -2-isobutyl-3- [{2- 
pyridylcarbonyl ) aminomethyl ] succinyl ] -L-2-pyridylaianine 
methyiamide 

HPLC : 6.5 min. (Nucleosil 5C18, 4 rrrnKj) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

Example 5-1] 

N-( (2R,3R)-4- {N-Benzyloxyamino) -2-isobutyl-3- [N-methyl- 
N- (2-quinolylcarbonyl) amino] methylsuccinyl ] -L-2- 
pyridylalanine methylamide 

HPLC : 3.9 min. (Nucleosil 5C18, 4 mm0 x 15 cm, 

MeCN:0,05% TFAaq. = 40:60, 260 nm, flow rate 1.0 
ml/min, , at R.T. ) 
MASS : M+H=639 

Example 5-2) 

N- [ (2R, 3R) -4- (N-Benzylox*yamino) -2- isobutyl-3- [N-methyl- 
N- [ ( 6-methylpyridin-2-yl) carbonylami no] methylsuccinyl ] -L-2- 
pyridyialanine methylamide 

HPLC : 5.3 min. (Nucleosil 5C18, 4 mm4> x 15 cm, 

MeCN:0.05% TFAaq, = 30:70, 260 nm, flow rate 1.0 
ml/min. at R.T. ) 
MASS : M+H=603 

Example 5-3) 

N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-isobutyl-3- [N-methyl- 
N- ( 3-pyridyicarbonyl ) aminomethyl j succinyl] -L-2-pyr idylalanine 
methylamide 

NMR (CDCI3, 5) : 0.79 (3H, d, J=6H2), 0.86 (3H, d, 

J=6Hz), 0.86-1.50 (3H, m) , 0.95 (IH, m) , 2.72 (3H, 
d, J=5H2), 2.96 (3H, s), 3,04-3.14 (4H, m) , 3.17- 
3.39 (2H, m) , 4.71-4.97 (3H, m) , 7.12-8.69 (13H, m) 

HPLC : 12.9 min. (Nucleosil 5C18, 4 rnn^ x 15 cm. 
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MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

Example 5-4) 

N-[(2R,3R)-4- (N-Benzyloxyamino) -2-isobutyl-3- [N-methyl- 
N- (2-pyridylcarbonyl) aminomethyl] succinyl] -L-2-pyridylalanine 
mechylamide 

HPLC : 6.3 min. {Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=589 

Example 6-1) 

N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-i5obutyl-3- [3- 
(pyridin-3-yl) propionylaminomethyl ] succinyl] -L-4- 
pyridylalanine methylamide 

[a]25 -47.9° (c 0.25, IN-HClaq.) 

mp : 249-253°C (dec. ) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.73-0.89 (IH, 
m) , 0.77 (3H, d, J=7Hz) , 1.24 (IH, m) , 1.37 (IH, 
m), 2.19 (IH, m), 2.24-2.35 (2H, m) , 2.42 (IH, m) , 
2.56 (3H, d, J=5H2), 2.64 (IH, m) , 2.71-2.89 (4H, 
m), 2.96 (IH, dd, J=14, 5Hz), 4.58 (IH, m) , 4.70 
(IH, d, J=llHz), 4.78 (IH, d, J=llHz), 7,19-7.42 
(6H, m) , 7.23 (2H, d, J=6Hz), 7.52-7.64 (2H, m) , 
7.85 (IH, q, J=5H2), 8.25-8,47 {3H, m) , 8.37 (2H, 
d, J=6H2), 11.02 (IH, s) 

HPLC : 6.6 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq.' - 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T, ) 

MASS : M+H=603 



Example 6-2) 

N- [ (2R, 3R) -4- (N-Benzyloxyamino) -2-isobutyl-3- [ ( 3- 
pyridyl) acetamidomethyl ] succinyl] -L-4 -pyridylalanine 
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methylamide 

[a]l^ = -52.5° (c 0.22, IN-HClaq.) 
mp : 258-261°C {dec. ) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz) , C. 73-0. 87 
(IH, m), 0.76 (3H, d, J-7H2) , 1.23 (IH, m) , 

I. 37 ;iH, mj , 2.20 (IH, m) , 2.^2 (IH, m) , 
2.54 {3H, d, J=4.5Hz), 2.62-2.75 (2H, m) , 
2.81 (IH, dd, J=14, llHz), 2.95 (IH, dd, J=14, 
5H2), 3.35 (2H, d, J-6H2), 4.56 (IH, m) , 4.64 (IH, 
d, J-llHz), 4.75 (IH, d, J=llHz), 7.23 {2H, d, 
J=6Hz), 7.30 (IH, dd, J=7.5, 5Hz), 7.35 (5H, s), 
7.62 (IH, m) , 7.80-7.95 (2H, m) , 8.27-8.46 (5H, m) , 

II. 06. (IH, s) 

HPLC : 5.9 min. (Nucleosil 5C18, 4 mm<j) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm; flow rate 1.0 
mi/min. , at R.T. ) 

MASS : [yl-^H = 589 



Example 7 

To a solution of N- [ ( 2R, 3R) -3-aminomethyl-4 - (N- 
benzyloxyamino) -2-isobutylsuccirLyl ] -L-4 -pyr idylalanine 
methylamide (413 mg) and N, N-diisopropyl-N-ethylamine (142 
mg) in DMF (8 ml) was added N, N-dimethylcarbamoyl chloride 
(105 mg) ar O^^C. The mixture was stirred at room temperature 
overnight. The solution was evaporated. The precipitate was 
collected by filtration and was washed with water and ethyl 
acetate. That solid was further purified by silica gel 
column chromarography (eluent : methanol/ethyl acetate=l /lO) 
to give N- [ (2R, 3R) -4- (N-benzyloxyamino) -3- (N ' , N ' - 
dime thy lure ido ) methyl-2-isobutylsuccinyl ] -L- 4 -pyr idyl alanine 
methylamide (276 mg) . 

[a]^^ = 23.2° (c 0.26, IN-HClaq.) 

mp : 209-211°C (dec.) 

NMR (DMSO-d^, 5) : 0.77 (3H, d, J=7Hz), 0.84 (3H, d, 
J=7Hz), 0.91 (IH, m) , 1.18 (IH, m) , 1.34 (IH, m) , 
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2.2^ {IH, m) , 2.^3 (IH, m) , 2.5 5 (3H, d, J=4.5Hz), 
2.6'^-3.C3 {3H, m), 2.71 (6H, s), 2.98 (IH, dd. 
J=l^, 5Hz), 4.52 (IH, m), 4.70 (IH, d, J=11H2), 
4.80 (IH, d, J=llHz), 5.90 (IH, dd, J=5, 4Hz), 7.23 
5 (2H. d, J-6H2), 7,36 (5H, s), 7.85 (IH, q, 

J=4.5H2), 8.32 (IH, d, J=8Hz), 8.40 {2H, d, J=6Hz), 
10.95 (IH, 5) 
HPLC : 5.5 nin. (Nucleosii 5C18, 4 mm<{) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
10 rr.l/min. , at R.T. ) 

MASS : M+H=541 

Example S-1) 

To a soiucion of N- [ (2R, 3R) -3-aminomethyl-4- (N- 
15 benzyloxyamino) -2-isobutylsuccinyl] -L-4-pyridylalanine 

methylamide (380 mg) in DMF (3 ml) and pyridine (3 ml) were 
added acetic anhydride (103 mg) at room temperature. The 
mixture was stirred at room temperature for 2 hours. DMF was 
evaporated and the residue was poured into water. The 
20 precipiuate was collected by filtration and washed with water 
and ethyl acetate to give N- [ (2R, 3R) -3-acetamidomethyl-4- {N- 
benzyloxyamino) -2-isobutylsuccinyl ] -L-4-pyridylalanine 
methylamide (367 mg). 

[a]g5 =■ -37,7° (c 0.28, IN-HClaq.) 
25 mp : 253-256°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7H2), 0.74-0.87 (IH, 
m) , 0.78 (3H, d, J=7Hz), 1.25 (IH, m) , 1.36 (IH, 
m) , 1.70 (3H, s), 2.17 (IH, m)/2.41 (IH, m) , 
2.53-2.69 (IH, m) , 2.56 (3H, d, J=4.5Hz), 2.76 (IH, 
30 m) , 2.84 (IH, dd, J-14, llHz), 2.96 (IH, dd, J=14, 

5Hz), 4.56 (IH, ddd, J=ll, 8, SHz), 4.72 (IH, d, 
J=llHz), 4.79 (IH, d, J=llHz), 7.24 (2H, d, J=6Hz), 
7.23-7.43 (5H, m) , 7.53 (IH, dd, J=6, 6H2), 7.86 
(IH, q, J=4.5Hz), 8.31 (IH, d, J=8Hz), 8.38 (2H, d, 
35 J=6Hz), 11,00 (IH, s) 
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HPLC : 5.1 min, (Nucleosil 5C18; A m\(^ >: 15 cm, 

MeCN:0.05% TFAaq, = 25:75, 260 nrr., flow race 1.0 
mi/min., at R.T.) 

MASS : M-H=512 

5 

Example 8-2) 

N- [ (2R, 3R) -4- (N-Benzyioxyamino) -2-isobutyl-3- 
(prcpionylaminomethyl ) succinyi] -L-4-pyiciyialanine methylamide 
was obtained m substantially the same manner as that cf 
10 Example 8-1} . 

[alg^ = -49.7° (c 0.21, IN-HCiaq.) 
mp : 245-247"C (dec.) 

NMR (DMSO-d^, 6) : 0.70 (3H, d, J=7H2), 0.73-0.86 (IH, 
m) , 0.77 {3H, d, J==7Hz), 0.93 (3H, t, J=7.5Hz}, 
15 1.23 (IH, m), 1.35 {IH, m) , 1.97 (2H, q, J=7.5H2), 

2.17 (IH, m) , 2.42 (IH, m) , 2,55 (3H, d, J=5H2), 
2.60-2.90 {3H, m) , 2.96 (IH, dd, J=13, 5Hz), 4.57 
(IH, m) , 4.70 (IH, d, J=11H2) , 4.78 (IH, d, 
J=11H2), 7.24 (2H, d, J=6Hz), 7.28-7.52 (6H, m) , 
20 7.86 (IH, q, J=5Hz), 8.31 (IH, d, J-8Hz), 8.38 (2H, 

d, J=6Hz), 11.00 (IH, s) 
HPLC : 6.4 m.in . (Nucleosil 5C18, 4 mm^ x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
mi/min. , at R.T, ) 
25 MASS : M+H=526 



Example 9 

N-[(2R,3R)-4- (N-Benzyloxyamino) -3- (N, N-dimethyiamino) - 
ace tamidomethyl -2 -isobutyl succinyi ] -L-4 -pyr idylalanine 
30 methylamide was obtained in substantially the same manner as 
that of Example 4-1) . 

= -56.3° (c 0.23, IN-HClaq.) 
mp : 243-248°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.74-0.87 (IH, 
35 m) , 0.78 (3H, d, J=7Hz), 1.25 (IH, m) , 1.35 (IH, 
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2.57 {3H, d, J=4.5Hz), 2.80-2.91 (IH, m} , 2.35 {IH, 
dd, J=14, llHz), 2.96 (iH, dd. J=14, 5Hz), 3.24 
(IH, m) , ^.57 (IH, ddd, J=ll, 8, 5Hz), 7.25 (2H, d, 
J-7H2), 7.60 (IH, dd, J=6, 6H2), 7.87 (IH, q, 
5 J=4.5Hz), 7.95-8.06 (2H, m) , 8.17 (IH, dd, J=5.5, 

5.5Hz), 8.37 (2H, d, J-7Hz), 8.43 (IH, d, J=8Hz), 
8.63 (IH, d, J=6Hz), 8.85 (IH, s), 10.50 (IH, s) 
HPLC : 8.7 min. (Nucleosil 5C18, A mm(|) x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
10 rr.l/min., at: R.T.) 

MASS : MTH=-q85 

The following compounds were obtained in substantially 
the same manner as that of Example 12-1). 

Example 12-2) 



N-[(2R,3R)-4- (N-Hydroxyamino) -2 -i sobut yl-3- [ {6- 
methylpyr idin- 3-yl ) carbonylaminomethyl ] succinyl]-L-4- 
pyridylalanine methylamide 
20 [a]g^ = -37.4° (c 0.29, IN-HClaq.) 

mp : 237-242°C 

NMR (DMSO-d^, 6) : 0.74 (3H, d, J=7Hz), 0.80 (3H, d, 
J-7HZ), 0.91 (IH, ddd, 13, 3, 3Hz), 1.30 {IH, rr.) , 
1.41 (IH, m) , 2.38 (IH, ddd, J=9, 9, 4Hz), 2.53 

25 (3H, s), 2.58 (3H, d, J=4.5H2), 2.80-2.91 (IH, m) , 

2.85 (IH, dd, J=14, llHz), 2.96 (IH, dd, J=14, 
5H2), 3.24 (IH, m), 4.57 (IH, ddd, J=ll, 8, 5Hz), 
7.25 (2H, d, J=7Hz), 7.45 (IH, br-d, J=7.5Hz), 
7.78-7.91 (3H, m) , 8.10 (IH, dd, J=5.5, S.SHz}, 

30 8.37 (2H, d, J-7Hz), 8.41 (IH, d, J=8Hz), 8.86 (IH, 

s), 10.51 (IH, s) 
HPLC : 4.7 mm. (Nucleosil 5C13, 4 mm({) x 15 cm, 

MeCN:0.05% TFAaq. = 15:85, 260 nm, flow rate 1.0 
ml/mm . , at R.T.) 

35 MASS : M+H=499 
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Exar.cle 12- 3 i 



K- i i2R, 3R; -4- (N-Hydroxyanino) -2-isobutyi-3- [ (2- 
pyridyicarbonyl ) aminomethyl ) succinyl ] -L-4-pyridylaianine 
methyiamide 

5 [a)5- = -30.1° (c 0.31, IN-HClaq.) 

r?.c : 2AQ-242°C (dec.) 

NM?. (DMSO-dg, 6) : O.IA (3H, d, J=7Hz.) , 0.80 (3H, d, 
J=7Hz), 0.91 (IH, m), 1.29 (IH, m) , 1.41 (IH, m) , 
2.38 (IH, ddd, J=9, 9, 4Hz), 2.48-2.61 (l.H, m) , 
10 2.58 (3H, d, J=4.5H2), 2.80-2.91 (IH, m) , 2.85 (IH, 

dd, J=14, llHz), 2.96 (IH, dd, J=14, 5Hz), 3.24 
(IH, m) , 4.56 (IH, ddd, J=ll, 8, SHz) , 1.25 (2H, d, 
J=7H2), 7.60 (IH, m) , 7.86 (IH, q, J=4.5H2), 7.96- 
8.05 (2H, m) , 8.16 (IH, dd, J=6, 6Hz), 8.37 (2H, d, 
15 J=6Hz), 8.42 (IH, d, J=8H2), 8.62 (IH, br d, 

J=5H2), 8.85 (IK, s), 10.49 (IH, s) 
H?LC : 9.4 min . (Nucleosil 5C18, 4 mnK}> x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml /min. , at R.T. ) 
20 MASS : MtH=485 

Example 12-4) 



N-[(2R,3R)-4 - (N-Hydro.xyamino) -2-isobutyi-3 - [ ( 3- 
pyridylcarbonyi j aminomethyl ] succinyl ]-L-4-pyridylalanine 
25 methyiamide 

[alp = -27.7° (c 0.20, IN-HClaq.) 
mp : 229-235''C 

NMR (DMSO-dg, 5) : 0.74 (3H, d, J=7H2), 0.80 (3H, d, 
J=7Hz;, 0.90 (IH, m), 1.27 (IH, m) , 1.43 (IH, m) , 

3C 2.35 (IH, ddd, J=9, 9, 4Hz) , 2.43-2.55 (IH, m) , 

2.59 (3H, d, J=4.5Hz), 2.75 (IH, m) , 2.84 (IH, dd, 
J=14, 12Hz), 2.92-3.08 (IH, m) , 2.98 (IH, dd, J=14, 
5Hz), 4.60 (IH, ddd, J=12, 8, SHz), 7.26 (2H, d, 
J=7Hz), 7.49 (IH, dd, J=7.5, 5Hz), 7.88 (IH, q, 

35 J=4.5H2), 8.10 (IH, ddd, J=7.5, 1.5, 1.5H2), 8.2 3 



wo 97/47599 PCT/JP97/02004 

70 

(IH, dd, J=6, 6Hz}, 8.47 (2H, d, J=6Hz), 8.50 (IH, 
d, J=8Hz), 8.58 (IH,. dd, J=5, 5Hz), 8.73 (IH, s), 
S.92 (IH, d, J=1.5Hz), 10.35 (IH, s) 
HPLC : 4.7 min. (Nucleosii 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05°5 TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min . at R . T . ) 
MASS : M+H=485 

Example 12-5) 

To a solution of N- [ (2R; 3R) -4- (N-ber.zyloxyaminc) -2- 
isobut yl-3- [ ( 4 -pyr idyl car bony 1 ) aminomethyl ] succinyl ] -L-4 - 
pyridyialanine methyiamide (375 mg) in a mixture of 
cyciohexene (2 ml), formic acid (3.5 ml) and ethanol (20 ml) 
was added 5% palladium, on barium sulfate. The mixture was 
stirred under reflux for 12 hours. After the catalyst was 
filtered off. the filtrate was evaporated. The resulting 
residue was triturated with ethyl acetate to give N-[(2R,3R)- 
4- (N-hydroxyamino) -2-isobutyl-3- ( 4 -pyr idy Icarbonyl ) - 
aminomethylsuccinyl ] -L-4-pyridylalanine methyiamide (16 mg) . 

[a]^^ = -27.6° (c 0.30, IN-HClaq.) 

mp : 243-248°C (dec.) 

NMR (DiyiSO-dg, 5) : 0.74 (3H, d, J=7Hz), 0.80 (3H, d, 
.J=7Hz) , 0.90 (IH, m) , 1.28 (IH, m) , 1.42 (IH, m) , 
2.35 (IH, ddd, J=9, 9, 3Hz), 2.45-2.55 (IH, m) , 
2.58 (3H, d, J=4.5Hz), 2.76 (IH; m> , 2.84 (IH, dd, 
J=14, llHz), 2.92-3.08 (IH, m) , 2.97 (IH, dd, J-14, 
5H2), 4.60 (IH, ddd, J=ll, 8, 5Hz) , 7.26 (2H, d, 
J=7Hz), 7.49 (IH, dd, J=7.5, 5Hz), 7.88 (IH, q, 
J=4.5H2), 8.10 (IH, ddd, J-7.5, 1.5, 1.5Hzi, 8.22 
(IH, dd, J=5.5, 5.5Hz), 8.37 (2H, d, J=7Hz), 8.40 
(IH, d, J=8Hz), 8.69 (IH, dd, J-5, 1.5Hz), 8.75 
(IH, s), 8.92 (IH, d, J=1.5Hz), 10.36 (IH, s) 
HPLC : 4.0 min. (Nucleosii 5C18, 4 mine}) x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml/min . , at R.T . ) 
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7,3C [lr\, GG, J=7.5, 5Hz), 7.46 (IH, dd, J=6, 6H2), 
7. 60 .:1H, mj , 7.85 (IH, q, J=5Hz), 8.30 (IH, d, 

J=3Hz;, 8.34-3.44 (4H, m) , 8.78 (IH. s), 10.35 ilH, 
s) 

HPLC : 3.9 min. (Nucieosil 5C18, 4 rnmct) x 15 cm, 

MeCK: 0.05-5 TFAaq. = 1:10, 260 nm, flow rate 1.0 
rr.l/min. , at R.T. ) 

MASS : M+H=513 



Example 12-8) 

N-[ (2R,3R)-4- (N-Hydroxyamino) -2-isobutyl-3- [ {3- 
pyridylacetamido ) methyl ) succinyl ]-L-4-pyridylaianine 
met hyiamide 

[ai25 -35.2" (c 0.24, IN-HClao.) 

mp : 230-236°C (dec. ) 

NMR (DMSO-d^, 6) : 0.72 (3H, d, J=7H2), 0.78 (3H, d, 
J=7Hz), 0.86 (IH, m) , 1.23 (IH, m) , 1.38 (IH, m) , 
2.21 (IH, m), 2.41 (IH, m) , 2.55 {3H, d, J=4Hz), 
2.61-2.88 (3H, m) , 2.95 (IH, dd, J-13, 4Hz), 3.37 
(2H, s), 4.55 (IH, m), 7.22 (2H, d, J=6Hz), 7.31 
(IH, m) , 7.64 (IH, m) , 7.77 (IH, m) , 7.84 (IH, q, 
J-4HZ), 8.29 (IH, d, J=8Hz), 8.34 (2H, d, J=6Hz), 
8.37-8.45 {2H, m) , 8.67 (IH, s), 10.38 (IH, 5) 

HPLC : 3.6 min. (Nucieosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml/min, , at R.T. ) 

MASS : M+H=499 

Example 12-9) 

N-[{2R,3R)-3-(N, N-Dimethy lamino ) acetamidomethyl-4- (N- 
hydroxyamino) -2 -isobutylsuccinyl ] -L-4-pyridyialanine 
methy lamide 

[a]g3 ^ -29.5° (c 0.26, IN-HClaq.) 

mp : 230-235°C (dec.) 

NMR (DMSO-Og, 5) : 0.73 (3H, d, J-7Hz), 0.78 (3H, d, 
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J=7Hz), 0,87 (IH, m), 1.26 (IH, m) , 1.38 (IH, m) , 
2.11 (IH, m), 2.13 (2x3H, s), 2.33 (IH, m) , 2.5o 
(3H, d, J = 4H2), 2.63 (IH, m) , 2.76-3.01 (5H, m) , 
4.55 (IH, m) , 7.25 (2H, d, J-6H2), 7.25 (IH, m) , 
5 7.36 (IH, q, J=4H2), 8.35 (IH, d, J=8Hz), 8.39 (2H, 

d, J=6Hz), 8.80 (IH, s), 10.44 (IH, s) 
HPLC : 3.6 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:C.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml/min . , at R.T. ) 
10 KiASS : M-rH = 465 

Example 12-10) 

N-[{2R,3R)-4- (N-Hydroxyamino) -2 -isobut y 1-3- [ 3- ( 6- 
methylpiridin-3-yl) carbony laminomethyi ] succinyl ] -L-2- 
15 py r idy lalanine methylamide 

[alg^ = -37.9" (c 0.14, IN-HClaq.) 
mp : 204-207°C 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=6Hz), 0.78 (3H, d, 
J=6Hz), 0.88 (IH, ddd, J=12, 9, 1.5Hz), 1.24 (IH, 
20 m), 1.43 (IH, ddd, J=12, 9, i.5Hz), 2.32-2.49 (2H, 

m), 2.50 (3H, s), 2.57 {3H, d, J=5Hz), 2.70-2.80 
(IH, m), 2.93-3.02 (IH, m) , 3.00 (IH, dd, J=12, 
9Hz), 3.11 (IH, dd, J=12, 6H2), 4.76 (IH dd, J=9, 
6H2), 7.06 (IH, ddd, J=7.5, 6, 1.5Hz), 7.26 (IH, d, 
25 J=7.5Hz), 7.32 (IH, d, J=7.5Hz), 7.60 (IH, ddd, 

J=7.5, 6, 1.5Hz), 7.73-7.80 (IH, m) , 8.00 (IH, dd, 
J=7.5, 1.5H2), 8.18 (IH, br s}, 8.37-8.44 (2H, m) , 
8.82 (IH, d, J=1.5H2) 
HPLC : 8.6 min. (Nucleosil 5C18, 4 vom(^ x 15 cm, 
30 MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 

mi/min. , at R.T. ) 
MASS : M+H=499 



Example 12-11) 

N-[{2R,3R)-4- (N-Hydroxyamino) -2-i5obutyi-3- [ {2- 
quinolinecarbony 1) aminomethyi ] succinyl ] -L- 2 -pyr idy lalanine 
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merry la.Tiicie 

[aj^- - -60.0= (c 0.10. IN-HClac.) 
mp : 232-236'^C 

NMR (DMSO-dg, 5) : {3H, J=6Hz), 0.80 (3H, d, 

J=6Hz), 0.86 {LH, m) , 1.28 (IH, m) , 1.46 (1.4, rr.) , 
2.42 (2H, m), 2.61 f3H, d, J=5Hz), 2.85-3. 3C (4H, 
m)/'4.80 (IH, m) , 7.50-8.74 (13H, m) 
HPLC : 3.1 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 

MeCN:0.05% TFAaq. - 30:70, 26D nm, flow rare 1.0 
ml /min . , at R . T . ) 
MASS : M^H=535 

Example 12-12) 

N-[(2R,3R)-4- (N-Hydroxyamino) -2-isobutyl-3- [ (2- 
quinolinecarbony 1 ) aminomethy 1 ] succlnyl ] -L-2-pyridylalanine 

methy lamide 

[a]g5 = -35.6= (c 0.09, IN-HClaq.) 
: 244-246'C 

NMR {DMSO-dg, 5) : 0.74 {3H, d, J=6Hz), 0.80 (3H, d, 
J=6Hz), 0.91 {IH, m) , 1.27 (IH^m), 1.45 (IH, m) , 
2.36-2.56 (2H, m) . 2.59 (3H, d, J-5Hz), 2.76-3.06 
(2H, m), 3.04 (IH, dd, J-12, 9Hz), 3.14 (IH. dd, 
J=12, 6Hz), 4.79 (IH, m) , 7.07 (IH, ddd, J=7.5, 6, 
1.5Hz), 7.29 (IH, dd, J=7.5, 1.5Hz), 7.62 (IH, ddd, 
J=7.5, 6, 1.5Hz), 7.70 (IH, dd, J=7.5, 1.5Hz), 
7.74-7.80 (IH, m) , 7.86 (IH, ddd, J=7.5, 6, 1.5Hz), 
8.05-8.10 (2H, m), 8.36-8.46 (2H, m) , 8.72-8.80 
(2H, m), 9.23 (IH, s) 
HPLC : 3.5 min. (Nucleosil 5C18, 4 mm(^ x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=535 

Example 12-13) 

N-[(2R,3R)-4- (N-Hydroxyamino) -2- i sobuty 1-3- [N-methyl-N- 
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{ 2-cuinciyicaroonyl ) ar?.i no ] methyl succinyl ] -L-2-pyr idylalanine 

mechyiarr.ide 

[a]p - -37.5-^ (c 0.12, IN-HClaq.) 
mp : 203-205°C 

5 NMR (CD3CD, 5) : 0.69-0.94 (6H, m) , 1.03-1.48 (3H, m) , 

2.25-2.61 {2H, m) , 2.65 (0.5x3H, s, rotamer), 2,75 
(0.5y.3H, s, rctamer;, 2.83 {C.5x3H, rotamer) , 

2.95 {0,5x3H, rotamer), 2.97-3,65 (4H, nr.), 4.67- 

4.96 (IH, m) , 7.27-8.66 (lOH, m) 

10 HPLC : 7.2 min. (Nucleosil 5C18, 4 mmtt) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M-H=4 8 5 



1 5 Example 12-14) 

N-[(2R,3R)-4- (N-Hydroxyamino) -2-isobutyl-3- [ ( 6- 
methylpyridin-2-yi ) carbonylaminomethy 1 ]succinyl]-L-2- 
pyridylaianine methyl amide 

[a]^^ = -42.9° (c 0.14, IN-HClaq.) 
20 mp : 248-252°C 

NMR (DMSO-d^, 6) : 0.74 (3H, d, J=6Hz), 0.78 (3H, d, 
J=6H2), 0.90 (IH, ddd, J=12, 9, 1.5Hz), 1.28 (IH, 
m), 1.43 (IH, ddd, J=12, 9, 1.5Hz), 2.31-2.52 (2H, 
m), 2.54 (3H, s), 2,57 (3H, d, J=5Hz), 2.85 (IH, 
25 m) , 3.03 {IH, dd, J=12, 9H2) , 3.13 (IH, dd, J=12, 

6H2), 3.21 (IH, m), 4.73 (IH, dd, J=9, 6H2), 7.05 
(IH, ddd, J=7.5, 6, 1.5Hz), 7.26 {IH, dd, J=7.5, 
1.5Hz), 7.45 (IH, dd, J=7.5, 1.5Hz), 7.57-7.89 (4H, 
m), 8.11 (IH, m) , 8-.35-8.4 3 (2H, m) , 8.86 (IH, s) 
30 HPLC : 22.5 min. (Nucleosil 5C18, 4 itmdp x 15 cm, 

MeCN:0.05^ TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml/min . , at R.T. } 
MASS : M^H=4 99 



35 



Example 12-15} 
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N- ( (2R, 3R) -4- (N-Hydroxyamino) -2-i5obutyi-3- [N-methyi-N- 
[ ( 6-mechylpyriclin-2-yl ) ca rbonyl ] aminomethyl ] succinyl ] -L-Z- 
pyr idyaianine methyiamide 

ra]23 = -40.0' (c 0.1^, IN-HClaq.) 

mp : 196-198°C 

NMR (CD3OD, 6) : 0,74-0.90 (6H, m) , 1.06 (IH, m) , 1.35 
(IH, m) , 1.48 (IH, m) , 2.35-2.57 {2H, m) , 2.59 
(0.5x3H, d, J-5HZ, rotamer) , 2.68 (3H, s), 2.73 
(0.5x3H, d, J=5Hz, rotamer) , 2.89 (3H, s), 3.00- 
3.40 (4H, m), 4.67-4.95 (IH, m) , 7.18-8.54 (7H, m) 
H?LC : 14.4 min. (Nucleosil 5C18, 4 mmc}) x 15 cm, 

iyieCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=513 



Example 12-16) 

N-[(2R,3R)-4- (N-Hydroxyamino) -3- [ ( 4 -hydroxyqulnoli^-2- 
yl ) car bony laminomethyl ] -2 -isobutyi succinyl ] -L-2- 
pyr idylalanine methyiamide 

mp : 209-2irc (dec.) 

mR (DMSO-d^, 6) : 0.66-1,02 {7H, m) , 1.30 (IH, m) , 

1.45 (IH, m), 2.27-2.84 (5H, m) , 2.95-3.30 (4H, m) , 
4.,77 (IH, m) , 6.23 (IH, m) , 7.07 (IH, m) , 7.20-7.35 
(2H, m) , 7.50-7.67 (2H, m) , 7.70-7.90 (2H, m) , 8.07 
(IH, m) , 8.32-8.50 ('SH, m) , 8.82 (IH, br) 
HPLC : 4.2 min. (Nucleosil 5C18, 4 mnKj) x 15 cm, 

iyieCN:0.05% TFAaq. - 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M^H=551 



Example 12-17) 

N- [ (2R, 3R) -3- (N ' , N ' -Dimethy lure ido) methyl -4 - (N- 
hydroxyammo ) - 2 - i sobuty Isuccinyl ] -L-4-pyridylalanine 
methyiamide 

[a]?- = -26.3° (c 0.26, IN-HCiaq.j 



wo 97/47599 PCT/JP97/02004 

77 

: 2CC-2C4 'dec . ) 
NKR {DMSO-Gg, 6) : 0.7C {3H, d, J=7Hz), 0.75 (3H, d, 
J=7Hz), 0.87 (IH, m) , 1.20 (IH, m) , 1.37 (IH, m) , 
2.30 (IH, m), 2.44 ;1H, m) , 2.57 (3H, d, J=5Hz), 
5 2.68-3.0^ (4H, m) , 2.73 (2x3H, s), 4.51 (IH, m) , 

5-c" (IH, dd, J=5, 5Hz), 7.24 (2H. d, J=6Hz) , 7.86 
(IH, q, J=4.5Hz], 8.32 (IH, d, J=BHz), 8.40 (2n, d, 
J=6Hz), 8-77 (IH, s), 10.29 {IH, s) 
HFLC : 5.3 min. (Nucleosil 5C18, 4 mmct) x 15 cm, 
10 MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 

ml/min. , at . R.T. ) 
r^ASS : M + H = 4 51 



Example 12-18) 

15 N-[{2R,3R)-4- ( N-Hydroxyamino) -2-isobutyl-3- [ (l- 

pyrrolidinylcarbonyi ) aminomethyl ] succinyl ] -L-4-pyr idyl alanine 
mechylamide 

[a]p = -21.4° (c 0.31, IN-HCiaq.) 
mp : 216-219°C 

20 NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz), 0.76 (3H, d, 

J=7Hz), 0.88 (IH, m) , 1.19 (IH, m) , 1.37 (IH, m) , 
1,71-1.85 {4H, m) , 2.28 (IH, m) , 2.45 (IH, m) , 2.56 
(3H, d, J=4.5Hz), 2.76 (IH, m) , 2.87 (IH, dd, J=i4, 
llHz), 2.92-3.05 (2H, m) , 3.08-3.26 (4H, m) , 4.52 
25 (IH, m) , 5.42 (IH, dd, J=6, 5Hz) , 7.24 (2H, d, 

J=7H2), 7.87 (IH, q, J=4.5Hz), 8.32 (IH, d, J=8H2) , 
8,41 (2H, d, J=7Hz), 8.77 (IH, s), 10.30 (IH, s) 
HFLC : 3.4 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05^. TFAaq: = 15:85, 260 nm, flow rate 1.0 
30 .T.l/min. , at R.T. ) 

MASS : M-H=477 



35 



Example 12-19 ) 

1 (2R, 3R; -3-B9n2amidomethyl-^- (N-hydroxyamino) -2- 
iscbu:: yl succinyl j -pyr idylalanine methyiamide 
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[a)5^ = -50.1" (c 0.23, IN-HClaq.) 
rr.p : 238-2 42^C {dec. ) 

NMR (DMSC-dg, 6) : 0.74 (3H, d, J=7H2), 0.80 (3H, d, 
J=7H2), 0,90 (IH, m), 1.27 (IH, m) , 1.43 (IH, m) , 
5 2.40 {IH, m) , 2.45-2.63 (IH, m) , 2.56 (3H, d, 

J=4H2), 2.75-3.14 {4H, m) , 4.58 (IH, m) , 7.21-7.30 
(2H, m) , 7.38-7.57 (3H, m) , 7.77 (2H, d, J=7H2), 
7.88 (IH, J=4Hz), 7.95 (IH, br), 8.32-8.45 (3H, 

m) , S.74 (IH, s), 10.35 (IH, s) 
10 HPLC : 5.1 min. (Nucieosil 5C18, 4 mmcf) x 15 cm; 

MeCN:0.05% TFAaq. = 15:85, 260 nm, flow rate 1.0 
ml/min , at R.T. ) 
MASS : M + .H = 484 

15 Example 12-20) 



N- i (2R, 3R) -4- (N-Hydroxyamino) -2-isobutyl-3- [ (3- 
pyr idyicarbony 1 ) amdnomethyl ] succinyl ] -L-2-pyridylalanine 
methylamide 

[a]^^ = -35.2° (c 0.17, IN-HClaq.) 
20 mp : 220-223*'C 

NMR (DMSO-d^, 5) : 0.74 (3H, d, J=6H2), 0.79 (3H, d, 
J=6H2), 0.89 (IH, add, J=12, 9, 1.5Hz), 1.25 (IH, 
m) , 1.43 (IH, ddd, J=12, 9, 1.5H2), 2.31-2.50 {2H, 
m) , 2.57 (3H, d, J=5Hz), 2.72-2.82 (IH, m) , 2.93- 
25 3.02 (IH, m), 3.00 (IH, dd, J=12, 9H2), 3.11 (IH, 

dd, J-12, 6H2), 4.75 (IH, dd, J=9, 6H2), 7.07 (IH, 
ddd, J=7.5, 6, 1.5H2), 7.18 (IH, dd, J=7.5, l.SHz), 
7.49 (IH, dd, J=7.5, 6Hz), 7.61 (IH, ddd, J=7.5, 6, 
1.5Hz), 7.76-7.83 (IH, m) , 8.12 (IH, dd, J=7.5, 
30 1.5H2), 8.33 (IH, br s), 8.37-8.46 (2H, m) , 8.68- 

(IH, d, J=6H2), 8.93 (IH, s) 
HPLC : 6.7 min. (Nucieosil 5C1B, 4 mmcf) x 15 cm, 

MeCN:0.05% TFAaq. = 1:1C, 260 nm, flow rate 1.0 
ml/min. , at R.T. } 
35 MASS : M+H=485 
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Example 12-21; 

N- [ {2R; 3R) -4- (N-Hydrcxyamino) -2-isobutyl-3- [ (2- 
pyriGylc2rbony 1 } arainomet'ny 1 ] succinyl]-L-2-pyridylaianine 
met'r.y lamide 

5 [a]p = -42.3^ (c 0.04, IN-HClaq.) 

rr:p : 265-268"C 

NMR (0.5N-DCi, 5) : 0.52-0.60 (6H, m) , 0.33 (IH, m) , 

0.95 {IH, m) , 1.26 (IH, m) , 2. 33-2. 40 (2H, m) , 2.46 
{3H, s), 2.65 {IH, m) , 3.13 (IH, m) , 3.23-3.43 {2H, 
10 m) , 7.63-8.73 {8H, m) 

HPLC : 3.1 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 

MeCN:0.05% TFAaq. - 20:80, 260 nm, flow rate 1.0 
ml/min., at R.T.) 
MASS : M-HH = 4 8 5 

15 

Example 12-22) 

N- [ (2R, 3R; -4- (N-Hydroxyamino) -2-isobutyl-3- [ N-menhyl-N- 
; 3-pyridylcarbonyl ) aminomethyl ) succinyl ]-L-2-pyridylalanine 
methylamide 

20 tctlQ-^ = -46.0" (c 0.05, IN-HClaq.) 

mp ; 125-128°C 

NMR (CD3OD, 6) : 0.78-0.95 (6H, m) , 1.08' (IH, rr.) , 1.38 
(IH, m), 1.58 (IH, m) , 2.46-2.65 (2H, m) , 2.72 
(0.3x3H, br s, minor rotamer) , 2.76 (0.7x3H, br s, 
25 major rotamer), 2.83 (0.7x3H, br s, major rotamer), 

2.93 (0.3x3H, br s, minor rotamer), 3.04-3.33 (4H, 
m) , 3.17-3.39 (2H, m) , 4.87 (IH, m) , 7.25-8,70 {8H, 
m) 

HPLC : 6.1 min. (Nucleosil 5C18, 4 mm({> x 15 cm, 
30 MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M-H=4 99 

Example 12-25) 

3 5 N- [ ! 2R, 3R} -4 - ( N-Hydroxyamino ) -2- i sobut yl - 3- [N-me^hyl-N- 
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( 2 - pyridylcarbonyl ) ammo] methyl succinyi 1 - L-2 -pyr idy :.alanine 
met'ny larr.ide 

[ajg^ = -35.8° (c 0.12, IN-HClaq.) 

mp : 208-211°C 

5 NMR {CD3OD, 6) : 0.76-0.91 {6H, m) , 1,05 (IH, m) , 1.36 

(IH, m), 1.5^ (IH, m) . 2.36 (IH, m) , 2.56 (IH, m) , 
2.63 (C.5x3H, s, ronamer), 2.73 (0.5x3H, s, 
rotamer), 2.76 (0.5>:3H, s, rotamer), 2.90 (0.5x3H, 
rotamer), 3.00-3.42 r?.) , 4.67-4.96 (IH, m) , 

10 7.24-8.64 (8H, m) 

HPLC : 10.5 min. (Nucieosil 5C18, 4 mmc}* x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=499 
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Example 12-24) 



N- i (2R, 3R) -3-Acetamidomethyl-4- (N-hydroxyamino) -2- 
isobutylsuccinyl ) -L-4 -pyridylalanine mechylamide 
[ajg^ = -30.5°C (c 0.30, IN-HClaq.) 
20 mp : 246-250°C (dec. ) 

NMR (DMSO-dg, S) : 0.71 (3H, d, J-7H2), 0.77 (3H, d, 
J-7H2), 0.85 (IH, m), 1.23 (IH, m) , 1.38 (IH, m) , 
1,71 (3H, s), 2.18 (IH, m) , 2.41 (IH, m) , 2.56 (3H, 
d, J-5HZ), 2.65-2.75 (2H, m) , 2.83 (IH, dd, J=14, 
25 IIH2), 2.95 (IH, dd, J=14, 6Hz) , 4.55 (IH, ddd, 

J=ll, 8, 6Hz), 7.23 (2H, d, J-6Hz), 7.37 (IH, dd, 
J=6, 6H2) , 7.85 (IH, q, J=5H2), 8.30 (IH, d, 
J=8Hz), 8.38 (2H, d, J=6Hz), 8.73 (IH, s), 10.33 
(IH, s) 

30 HPLC : 4.3 min. (Nucieosil 5C18, 4 mmct) x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow rate 1.0 
mi/min. , ar R.T. ) 
MASS : M+H=422 
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Example 12-25) 
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N- ; i2R, 3R! -4- (N-Hydroxyamino) -2-isobu-yl-3- 
(propionylarr:inome'hyl ) succinyl 1 -L-4-pyridylalap.ine 
rr.ech'y'laT.ide 

;„]23 ^ -32.6° (c 0.30, IN-HCiaq.) 

r,p : 238-241°C (dec.) 

NMR (DMSO-dg, 5) : 0.72 (3.H, d, J=7Hz), 0.77 (3H, d, 
J=7Hz), 0.85 (IH, m), 0.96 (3H, t, J=7H2), 1.23 
(IH, m) , 1.38 (IH, ddd, J=i:, 11, 3Hz; , 1.97 (2.4, 
q, J = 7H2), 2.20 (iH, 'm!, 2.4 1 (IH, rr) , 2.56 ;3.H, d 
J=5Hz), 2.62-2.90 (3H, m) , 2.96 (IH, dd, J=14, 
5Hz), 4.55 (IH, m) , 7.25 (2H, d, J=6Hz), 7.28 (IK, 
m) , 7.86 (IH, q, J=5Hz) , 8.30 (IH, d, J=8Hz) , 8.37 
{2H, d, J=6Hz), 8.72 (IH, s), 10.31 (IH, s) 

HPLC : 4.7 min. (Nucleosil 5C18, 4 mmi^ .x 15 cm, 

MeCN:0.05% TFAaq. = 1:10, 260 nm, flow race 1.0 
ml/rnin. , at R.T. ) 

MASS : M+H=436 

E.v.ample 12-2 6) 

N-((2R,3R)-4- (N-Hydroxyamino) -2-isobutyi-3- [ (N' - 
phenyiureido) methyl) succinyl ] -L-4-pyridylaiar,ine methylamide 

[a]25 = -36.7° (c 0.28, IN-HClaq.) 

mp : 250-254°C (dec.) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7Hz), 0.78 (3H, d, 
J=7Hz), 0.90 (IH, m) , 1.25 (IH, m) , 1.42 (IK, m) , 
2.25 (IH, m) , 2.40 (IH, m) , 2.57 (3H, d, J=5Hz), 
2.77-2.92 (3H, m) , 2.98 (IH, dd, J=14, 6Hz), 4.57 
(IH, m), 5.81 (IH, dd, J=6, 4Hz), 5.87 (IH, dd, 
J=7, 7Hz), 7.15-7.26 (4H, m) , 7.36 (2H, d, 
J=7.5H2), 7.85 (IH, q, J=5Hz), 8.30 (IH, d, J=8Hz) 
8.40 {2H, d, J=6Hz), 8.46 (IH, s), 8.35 (IH, s), 
10.54 (IH, s) 
HPLC : 3.6 min. (Nucleosil 5C18, 4 mm<)) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1. 

ml/min. , at R.T. ) 
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MASS : M+H=499 
Example 13 

N- [ (2R, 3?.) -3-Aminomethyl-4- ( N-benzyicxyamino) -2- 
isobuc vlsuccir.yl i -L-^-pyridylalanine methylamide (l."^3 g) was 
dissolved in water (15 ml) and the pH was adjusted zo 6-9 by 
the addition of sodium hydrogen carbonate. The precipitate 
was collected by filtration to give N- [ ( 2R, 3R) - [ 3- 
arr.inomethyl-H- ( N-benzyloxyamino ) - 2-isobutyisuccinyl ] 
pyridylalanir.e methylaxide (1.02 g) . 

NMR [DMSO-dg, 6) : 0.70 (3H, d, J=7Hz), 0,73-0.88 (IH, 
m), 0.77 (3H, d, J=7Hz), 1.15-1.40 (2H, m) , 1.85- 
2,00 (2H, m), 2.23 (IH, m) , 2.41 {IH, m) , 2.56 (3H, 
d, J=4.5Hz), 2.79 (IH, dd, J=14, 12Hz), 2.94 (IH, 
dd, J-14, 4Hz), 4.55 (IH, ddd, J=12, 8, 4Hz) , 4.76 
(2H, s), 7:25 (2H, d, J = 6Hz), 7.28-7.44 (5H, m) , 
7.85 (IH, J=4.5Hz). 8.29 (IH, d, J=8Hz), 8.44 

(2H, d, J=6Hz) 
MASS : M+H=470 

Example 14 

N- [ (2R, 3R) -4-Senzyloxyanaino-2-isobutyl-3- 
phthalirr.idomethylsuccinyi] -L- 3-py r idy lalanine methyl ester 
was obtained in substantially the same manner as that of 
Example 1-1) . 

[a]25 ^ -6.3° (c 0.20, AcOH) 

mp : 214-219''C (dec.) 

NMR (DMSO-dg, 6) : 0.70-0.85 (IH, m) , 0.75 (3H, d, 

J=6.5Hz); 0.80 (.3H, d, J=6.5H2), 1.30-1.46 (2H, m) , 
2.40 (IH, ddd, J=ll, 10, 3Hz), 2.46-2.61 {IH, m) , 
2.90 (IH, dd, J=14, llHz), 3.17 (IH, dd, J=14, 
5Hz), 3.50 (IH, dd, J=13, llHz), 3.62 (3H, s), 4.25 
(IH, G, J-llHz), 4,54 (IH, d, J=llHz), 4.67 (IH, 
ddd, J=ll, 8, 5Hz), 7.05 (2xlH, d, J=7.5Hz), 7.12- 
7.28 (4H, m) , 7.70 (IH, br d, J=7.5Hz), 7.85 (4H, 
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rr.) , B,i3 (IH, d, J-SKz), 8.46 (IH, br), 8.65 (IH, 
d, J=7.5Hz), 11.06 ;1H, s) 
HPLC : 5.5 min. {Nucleosil 5C18, ^ :ran(^ x 15 cm, 

MeCN:0.C5'^ TFAaq. = 35:65, 260 nm, flow rate 1.0 
rr.l/min. , at R.T. ) 
KiASS : M-^H = 601 

Exaniole 15 



N- [ (2R, 3R) -3-Aminomethyl-4-benzyloxyamino-2- 
10 isobutylsuccinyl ]-L-3-pyridylalanine methylarriide was obtained 
in substantially the same manner as that of Example 2-1) . 
[a]^^ = -35.5*^ (c 0.31; IN-HClaq.) 
mp : 1 98-201°C (dec.) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7H2), 0.73-0.88 (IH, 
15 m) , 0.78 {3H, d, J=7Hz), 1,17-1.39 (2H, m) , 1.78- 

1.97 (2H, m) , 2.21 (IH, dd, J=13, 3Hz), 2.40 (IH, 
m) , 2.56 (3H, d, J=4,5H2), 2.79 (IH, dd, J=14, 
llHz), 2.94 (IH, dd, J=14, 4Hz), 4.36 (2H, br), 
4.51 (IH, ddd, J=ll/ 8, 4H2), 4.75 (IH, d, J=llHz), 
20 4.79 {IH, d, J=llHz), 7.25-7.43 (5H, m) , 7.29 (IH, 

dd, J=7.5, 5H2), 7.65 (IH, brd, J=7.5H2), 7.88 
(IH, q, J=4.5Hz), 8.30 (IH, d, J=8H2), 8.40 (IH, d, 
J=5Hz) , 8.46 (IH, d, J=l , 5Hz) 
HFLC : 5.5 min. (Nucleosil 5C18, 4 mmcf) x 15 cm, 
25 MeCN:H20:TFA = 20:80:0.05, 260 nm, flow rane 1.0 

ml/min. , at R.T. ) 
MASS : M+H=470 

The Object Compounds iisned in the following Table 1 
30 were prepared, in substantially the same manner as that of 
Example 4-1), by reacting the Starting Compounds with the 
Reagent as shown below. 



3 5 
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i2 



Scarcing C;;npounds 

Object Compounds 



The abbreviations used in Table 1 are as follows. 



Me 


methyl 


Et 


ethyl 


Ac 


acetyl 


Z 


benzyloxycarbonyl 


Boc 


t-butoxycarbonyl 


gly 


glycine residue 


Ser 


Serine residue 



Table 1 



Exarr.ple 
No. 


Reagents 


Object Compounds 






16-1) 


(Boc) 2O 


— oco- 




-2) 


— COCl 


^ — co- 


IT 


-3) 


— COOH 


— co- 




-4 ) 


EtOCOCl 


EtOCO- 
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Example 
No. 


Reagents 


Object Compounds 






16-5; 


H 
N 

HO.C ( Uo 

1 




-Cn^ — <^ N 


-6) 


EtOoCCH^COCl 


EtOCOCH^CO- 


t» 


-"^ ) 


\ Kirn 


y— NHCO- 


n 


-8) 


EtNCO 


EtNHCO- 


tt 


-5) 


^ ^ ^COOH 

O 


o 


M 


-10 ) 


— ^ — NCO 


— NHCO- 


II 


-11 } 


AcOCH^COOH 


ACOCH2CO- 


II 


-12) 


MeOCOCl 


MeOCO- 


M 


-13) 


MeOCH2COCl 


MeOCH2CO- 


tl 


-14) 


MeS02Cl 


MeS09- 


II 
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P \' ;a m r~i •=> 
£L A d ; 1 1 1-' — " 

Nc. 




Object Compounds 


Reagents 






16-15) 


f^^v^ \COC — r ^ 

f!j H \=i/ 


^^^^''^^NHCO- 




-16) 


/ \ — SO2C1 

\ — • / 




11 


-17) 


1 — OH 

OH 


6h 6h 




-18 ) 






If 


-19) 


On 

H 


V^N-^CO- 
H 


M 


-20) 


H 


H 


It 


-21) 


MeO"^ 




II 


-22 ) 


1 

^^^^^.^^^OCOCl 






J ) 


r> — coci 


O-co- 


11 


-24) 


— OCOCl 


^ — oco- 


II 
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Examoie 
Nc . 


Reagents 


Object Compounds 






It- SD) 


H 


r\ 

H 


-CH2 — ^ 


-Zb ) 




C"l 


IF 


_ ~ \ 




EtSC2- 


II 


O 0 \ 

~Zb ] 


^COOH 

f/ ^\ 

^0 


(> 


It 








If 


- ) 




CF3C0- 


II 


T 1 \ 
~ ~> I f 






If 


- J ^ 1 






f r 


- 1 1 


N — (^COOH 
// W 

N -HCl 

H 


N— -/^CO- 

0 

N •CH3CO2H 


ft 


-3^) 




HOCO"^ 


II 
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Example 




Object Compounds 


No. 


Reagents 




R^ 


16-35) 


AcNH^^COOH 


ACNHCH2CO- 


-CH2 — 


-36) 


0 

^ 6h 


6h 


II 


-31) 


MeOCOCH2NHCOO-^ 


MeOCOCH2NHCO- 




-38) 


MeNHCOOn^ 


MeNHCO- 




-39) 


0 






-4 0) 


MeS02CH2COOH 


MeS02CH2CO- 


M 
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Example 


Reagents 


Object Compounds 


No. 




p~ 




Ror-G"' v-OH 


— OCONHCH9CO- 


-CH2-^^N 


— ^ K 1 


n vy^^v^/wi 1 


H2NCOCO- 


rt 


• ' } 


L i <v O V-/ T ^ X 


MeS02- 


II 


- 4 c ) 


ACOCH2COOH 


ACOCH2CO- 


ff 


-49) 


EtOCOCl 


EtOCO- 


IT 



The physico-chemical properties of the Object Compounds 
of Table 1 were described hereinafter. 



Example 16-1) 

[a]l^ = -14.6° (c 0.21, IH-HClaq.) 
mp : 229-232°C (dec.) 

NK;R (DMSO-dg, 5) : 0.71 (3.4, d, J = 7Kz) , 0.73-0.87 (IH, 
m) , 0.79 (3H, d, J=7Hz), 1.18-1.42 (2.H, m) , 1.35 
(3.K3K, s), 2.13 (IH, m) , 2.45 (IH, m) , 2.47-2.60 
(IH, m) , 2.57 (3H, d, J=4.5Hz), 2.65 (IH, m) , 2.81 
(IH, dd, J=14, llHz), 2.94 (IH, dd, J=14, 5Hz), 
4.55 (IH, ddd, J=ll, 8, 5Hz), 4.71 (IH, d, J=llHz) , 
4.77 (IH, d, J=llHz), 6.32 (IH, dd, J=5, 5Hz) , 7.25 
(2xlH, d, J=7Hz), 7.30-7.43 (5H, m) , 7.85 (IH, q, 
J=4.5Hz), 8.36 (IH, d, J=8Hz), 8.40 (2xlH, d, 
J=6Hz), 10.95 (IH, s) 
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H?LC : 7.3 min. (Nucieosii 5C19, A rrurKj) >: 15 cm, 

MeCN:H90:TFA = 30:70:0.05, 260 nm, flow raze 1.0 
ml/min. , at R.T. ) 

MASS : M-hH = 570 



Example 16-2) 

[a]^^ = -53.9° (c 0.20, IN-HClaq.) 
mp : 263-267°C (dec.) 

NMR (D^^SO-d^., 6) : 0.70 {3H, d, J = 7Hz), 0.73-0.87 (IH, 
, C.78 (3H, d, J=lHz] r 0,94 {3H, d, J = 7Hz), 0.95 
(3H, d, J=7Hz), 1.23 (IH, m) , 1.37 (IH, m) , 2.11- 
2.33 (2H, m) , 2.42 (IH, m) , 2.53-2.78 (2H, m) , 2.57 
{3H, d, J-5HZ), 2.83 (IH, dd, J=13, llHz), 2.97 
(IH, dd, J=13, 5Hz), 4.57 (IH, ddd, J=ll, 8, 5Hz), 
4. 70 (IH, d, J-llHz), 4.78 (IH, d, J=llHz), 7.25 
(2:<1H, d, J=6Kz), 7.30-7.4 5 (6H, m) , 7.87 (IH, d, 
J=5H2), 8.33 (IH, d, J=8Hz) , 8.38 (2xlH, d, J=6Hz) , 
11.0 (IH, s) 

HPLC : 8.3 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H-540 



Example 16-3) 

[a]^5 = -55.2° (c 0.20, IN-HClaq.) 
mp : 212-215°C 

NMR (DMSC-dg, 6) : 0.70 (3H, d, J=7Hz), 0.77 (3H, d, 
J-7HZ), 0.81 (IH, m), 1.02 (9H, s), 1.20 (IH, m) , 
1.36 (IH; m) , 2.25 (IH, m) , 2.43 (IH, m) , 2.57 (3H, 
d, J=5Hz), 2.65 (IH, m) , 2.75-2.90 (2H, m) , 2.97 
(IH, dd, J-14, 5Hz), 4.55 (IH, m) , 4.69 (IH, d, 
J=llHz), 4.79 (IH, d, J=11H2), 7.09 (IH, m) , 7.24 
(2xlH, d, J=6Hz), 7.28-7.41 (5H, m) , 7.87 (IH, d, 
J-5HZ), 8.33 (IH, d, J=8Hz) , 6.37 (2xlH, d, J=6Hz), 
8.40 (IH, d, J=8Hz), 11.00 (IH, s) 
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H?LC 

MASS 

5 

Example 16-4) 

[a]p - -10.9" (c C.22, IN-HClaq.) 
rr.p : 223-241°C (dec.) 

NMR (DMSO-d^, 5') : 0.71 (3H, d, J-7H2), 0.73-0.87 {IH, 
10 m) , 0.78 (3H, d, J-7H2), 1.13 {3H, t, J=7Hz) , 1.19- 

1.42 (2H, m) , 2.14 (IH, ddd, J=9, 9, 4H2), 2.43 
(IH, n) , 2.45-2.60 (IH, m) , 2.56 (3H, d, J=4.5H2), 
2.70 (IH, m) , 2.81 (IH, dd, J=14, llHz), 2.94 (IH, 
dd, J=14, 5H2), 3.92 (2H, q, J=7H2), 4.55 (IH, ddd, 
15 J=ll, 8, 5Hz), 4.70 (IH, d, J=llHz), 4.76 (IH, d, 

J=11H2), 6.-67 (IH, dd, J=5, 5H2) , 7,25 (2xlH, d, 
J=7H2), 7.30-7.42 (5H, m) , 7.85 (IH, q, J-4.5Hz), 
8.33 (IH, d, J=8H2), 8,39 {2xlH, d, J-7Hz), 10.96 
(IH, s) 

20 HPLC : 7.8 min. (Nucleosil 5C18, 4 iTm\<J) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 250 nm, flow rate 1.0 
ml/min . , at R. T . ) 
MASS :, M+H-542 

25 Example 16-5) 

[a]^^ = -50.7^ (c 0.12, IN-HClaq.) 
mp : 216-220^C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.77 (3H, d, 
J-7Hz; , 0.81 (IH, m) , 1.24 (IH, m) , 1.37 (IH, m) , 

30 2.21 (IH, m) , 2,39-2.60 (2H, m) , 2.55 (3H, d, 

J=4.5H2), 2.83 (IH, dd, J=14, lOHz), 2.97 (IH, dd, 
J=14, 5H2), 3.05 (IH, m), 3.20 (IH, dd, J=10, 4H2), 
3.47 (IH, dd, J=10, 10H2), 4.53-4.67 (2H, m) , 4.71 
(IH, d, J=llHz), 4.79 (IH, d, J=11H2), 5.16 (2H, 

35 s), 7.22 {2xlH, d, J=6H2), 7.25-7.47 {HH, m) , 7.90 
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5.4 min. (N'^cleosil 5C18, 4 mmcj) x 15 cm, 
MeCN:0.05^. TFAaq. = 35:65, 260 nm, flow race 1.0 
mi/min. , at R.T. ) 
M+H=540 
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(IK, q, J=4.5Hz), 8.03 (IK, dd, J=6, 5H:), 8.34 
(IK, d, J=8Hz), 8.3"? (2xlH, d, J=6Hz), il.l" <.ln, 
s; 

HPLC : 7.1 min. (Nucleosil 5C18, 4 im<^ x 15 cm, 

MeCN:H20:TFA = 30:70:0.05, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=715 



Example 16-6) 

[a]5^ = -40.7= (c 0.20, IN-HClaq.) 
mp : 228-231''C (dec. ) 

NMR (DMSO-d^, 6) : 0.71 (3H, d, J=7Hz) , 0.77 (3H, d, 
J=7Hz), 0.80 (IH, m) , 1.17 (3H, t, J=7Hz), 1.24 
(IH, m), 1.37 (IH, m) , 2.20 (IH, ddd, J=9, 9, 4Hz), 
2.42 (IH, m) , 2.56 (3H, d, J=5Hz), 2.71 (IH, m) , 
2.77-2.90 (IH, m), 2.83 (IK, dd, J=14, UHz), 2.95 
(IH, dd, J=14, 6Hz), 3. 10 (IH, d, J=14Hz) , 3.16 
(IH, d, J=14Hz), 4.05 {2H, q, J=7Hz), 4.57 (IH, 
ddd, J=ll, 8, 5Hz), 4.72 (IH, d, J=llHz) , 4.80 (IH, 
d, J=llHz), 7.23 (2xlH, d, J=7Hz), 7.30-7.42 (5H, 
m) , 7.80-7.90 (2H, m) , 8.32 (IH, d, J=8Hz), 8.39 
(2xlH, d, J=6Hz) , 11.06 (IH, s) 
HPLC : 4.6 min. (Nucleosil 5C18, 4 mm<|) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=584 



Example 16-7) 

[a)^^ = -22.4° (c 0.21, IN-HClaq.) 
mp : 247-250°C (dec. ) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz) , 0.75 (3H, d, 
J=7Hz), 0.80 (IH, m) , 1.22 (IH, m) , 1.36 (IH, m) , 
2.20 (IH, ddd, J=9, 9, 4Hz) , 2.37 (IH, m) , 2.55 
(3H, d, J=4.5Hz), 2.69-2.91 (2H, m) , 2.96 (IH, dd, 
J=14, 6Hz), 3.62 (IH, dqq, J=7.5, 7, 7Hz) , 4.54 
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10 



15 



20 



25 



93 



HPLC 



MASS 



(IH, m) , 4.7^ (IH, d, J-llHz), 4.80 (IH, d, 
J=llHz), 5.46 (IH, dd, J=6, 6Hz), 5.66 (IH, d, 
J-7.5HZ), 7.24 (2H, d, J-6Hz), 7,30-7.43 {5H, m) , 
7.84 (IH, c, J=4.5H2), 8.27 (IH, d, J-SHz), 8.41 
(2H, d, J=6Hz), 11.10 (IH, s) 
: 9.0 min. (Nucleosil 5C18, 4 mm({) x 15 cm, 

MeCN:0.05l TFAaq. = 25:75, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
. . : M+H=555 



Example 16-8) 

23 _ 

D ~ 



1 a 



-20.2° (c 0.23, IN-HClaq. ) 



mp : 236-238''C (dec.) 

NMR (DMSO-dg, 5) : 0.68 (3H, d, J-7Hz), 0.74 (3H, d, 
J-7H2), 0.80 (IH, m) , 0.95 (3H, t, J=7.5Hz), 1,19 
(In. m) , 1.35 (IH, ddd, J=12, 11, 3H2), 2.20 (IH, 
ddd, J=ll, 10, 3H2), 2.37 (IH, m) , 2.55 (3H, d, 
J=4.5H2), 2.67-2.90 {3H, m) , 2.91-3.02 (3H, m) , 
4.53 (IH, m), 4.73 (IH, d, J=11H2), 4,80 (IH, d, 
J=11H2), 5.53 (IH, dd, J=6, 5H2), 5.74 (IH, t, 
J=6H2), 7.23 (2xlH, d, J=6H2), 7.29-7.42 (5H, n\) , 
7.83 (IH, q, J=4.5H2), 8.25 (IH, d, J=8H2), 8.40 
(2xlH, d, J=6Hz), 11.09 (IH, s) 
HPLC : 6.4 min. (Nucleosil 5C18, 4 mmct) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M-H-541 



30 



35 



Example 16-9) 
23 _ 



la]^-^ - -49.9" (c 0.25, IN-HClaq.) 
mp : 222-226°C (dec.) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7Hz), 0.77 (3H, d, 

J=7H2), 0.80 (IH, m) , 1.16-1.55 (8H, m) , 2.06-2.53 
(lOH, m) , 2.57 (3H, d, J=4-5H2), 2.65 (IH, m) , 2.77 
(IH, m), 2.83 (IH, dd, J-14, lOHz), 2.96 (IH, dd. 
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J=14, 4H2), 4.57 (IH, ddd, J=ll, S, ^Hz) , 4.73 (IH, 
G, J=llHz), 4.79 (IH, J=11H::), 7.24 (ZxlH, d, 
J=6H2), 7.28-7.43 (5H, m) , 7.74 (IH, dd, J=5, 5Hz), 
7.86 (IH, q, J=4.5Hz), 8.31 (IH, d, J=8H2), 8.39 
(2>:1H, d, J=6H2), 11.03 (IH, s) 
HPLC : 4.3 min. (Nucleosil 5C18; 4 mmtj) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min . , az R . T . ) 
MASS : M+H=609 

Example 16-10) 

[a]g^ = -20.7° (c 0.23, IN-HClaq.) 
mp : 215-219"C (dec.) 

NMR (DMSO-dg, 6) : 0.69 {3H, d, J=7H2), 0.75 (3H, d, 

J=7Hz), 0,80 (IH, m) , 1.11-1.26 (IH, m) , 1.20 (9H, 
s), 1.36 (IH, m), 2.17 (IH, m) , 2.36 (IH, m) , 2.57 
(3H, d, J=5H2), 2.68 (IH, m) , 2.80-2.92 (IH, m) , 
2.86 (IH, dd, J=14, IOH2), 2.98 (IH, dd, J=14, 
6Hz), 4.55 (IH, ddd, J=10, 8, 6H2), 4.66 (IH, d, 
J=12H2), 4.71 (IH, d, J=12H2), 5.44 (IH, dd, J=6, 
6H2), 5,66 (IH, s), 7.24 (2H, d, J=7H2), 7.30-7.43 
(5H, m), 7.82 (IH, q, J=5H2) , 8.26 (IH, d, J=8Hz) , 
8,41 (2H, d, J=7H2), 11.10 (IH, s) 

HPLC : 5.7 min. (Nucleosil 5C18, 4 mmc)) x 15 cm, 

MeCN:0.05% TFAaq. - 30:70, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=569 

Example 16-11) 

[a]^^ = -38.3° (c 0.12, IN-HClaq.) 
mp : 237-243°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz) ; 0.78 (3H, d, 
J=7H2), 0.80 (IH, m), 1.25 (IH, m) , 1.36 (IH, m) , 
2.06 (3H, s), 2.20 (IH, m) , 2.44 (IH, m) , 2.56 (3H, 
d, J=5Hz), 2.68-2.90 (3H, m) , 2.96 (IH, dd, J=14, 



wo 97/47599 PCT/JP97/02004 

95 

6Hz), 4.33 (IH, d. J=14H2), 4.38 (IH, d, J=14Hz), 
4.56 (IH, ddd, J=10, 8, 6Hz), 4.71 (IH, d, J=llHz), 
4.?: (IH, c, J=llHz), 7.24 (2H, d, J=6H2), . 30- 
7.^1 m; , 7.76 (IH, dd, 6Hz), 7.86 (IH, q, 

5 J=5Hz), 8.34 (IH, d, J=8Hz), 8.39 (2H, d, J=6H2), 

11.05 (IH, 5) 
HPLC : 6.9 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
r:^.l/min. , at R.T. } 
10 MASS : M + .H-570 



Example 16-12) 

[ajg^ == -9.8° (c 0.21, IN-HClaq.) 
mp : 228-233°C (dec.) 
15 NMR (DMSO-dg, 5) : 0.72 (3H, d, J=7Hz), 0.79 (3H, d, 

J=7Hz), 0.80 (IH, m) , 1.26 (IH, m) , 1.33 (IH, m) , 
2.15 (IH, m), 2.43 (IH, m) , 2.45 (3H, d, J=4,5Hz), 
2.62-2.89 (3H, m) , 2.95 {IH, dd, J=14, 4Hz), 3.47 
(3H, s), 4.56 {IH, ddd, J=10, 8, 4Hz), 4.70 (IH, d, 
20 J=:2H2), 4.77 (IH, d, J=12H2), 6.77 (IH, dd, J=5, 

5H2), 7.26 (2xlK, d, J=6H2) , 7.29-7.44 {5H, m) , 
7.87 (IH, q, J=4.5Hz), 8.34 (IH, d, J=8H2), 8.39 
(2xlH, d, J-6HZ), 10.98 (IH, s) 
HPLC : 6.0 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 
25 MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M^H=528 



Example 16-13) 
30 ' [ccId^ = -38.7° (c 0.21, IN-HClaq.) 
mp : 233-236°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.79 (3H, d, 
J = 7H2), 0.80 (IH, m) , 1.25 (IH, m) , 1.34 (IH, m) , 
2.21 (IH, ddd, J-9, 9, 3H2), 2.45 (IH, m) , 2.56 
35 {3H, d, J=4.5Hz), 2.65 (IH, ddd, J=13, 5, 5Hz), 
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2.82 (IH, dd, J=14, lOHz), 2.85 (IH, m) , 2.95 (IH, 
dd, J=14, 5Hz), 3.27 (3H, s), 3.70 (2H, s), -3.55 
(IH, ddd, J=10, 8, 5H2), 4.71 (IH, d, J=llHzl, 4.77 
(IH, d, J=11H2), 7.25 (2xlH, c, J=6H2), 7.27 (IH, 
5 dd, J=5, 5H2), 7.31-7.40 (5H, m) , 7.85 (IH, q, 

J=4.5Hz), 8.38 (2.vlH, d, J=6H2), 8.39 (IH, c, 
J=8H2), 11.05 (IH, s) 
HPLC : 5.9 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
10 ml/min . , at R. T. ) 

MASS : t^+H = 542 



Example 16-14) 

[a]^^ = -18.4° (c 0.23, IN-HClaq.) 
15 mp : 239-243'C (dec.) 

NMR (DMSO-dg, 6) : 0.71 {3H, d, j=7Hz), 0.78 (3H, d, 
J=7Hz), 0.82 (IH, m) , 1.26 (iH, m) , 1.35 (IH, m) , 
2.17 (IH, ddd, J=10, 9, 3Hz), 2.37-2.52 (2H, m> , . 
2.56 (3H, d, J=4.5Hz), 2.67 (3K, s), 2.79-2.94 (IH, 
20 m) , 2.84 (IH, dd, J=14, lOHz), 2.93 (IH, dd, J=14, 

5H2), 4.51 (IH, ddd, J=10, 8, 5Hz), 4.77 (IH, d, 
J=llHz), 4.81 (IH, d, J=llHz), 6.84 (IH, dd, J=6, 
6Hz), 7.27 (2xlH, d, J=7Hz) , 7.31-7.44 (5H, m) , 
7.87 (IH, q, J=4.5Hz), 8.34 (IH, d, J=8Hz), 8.45 
25 (2xlH, d, J=7Hz), 11.11 (IH, s) 

HPLC : 5.1 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 2 60 nm, flow rate 1.0 
ml/min . , at R. T. ) 
MASS : M-t-H = 548 

30 

Example 16-15) 

[a]l^ = -15.2° (c 0.17, IN-HCiaq.) 
m.p : ■ 212-214°C (dec. ) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7Hz), 0.78 (3H, d, 
35 J=7H2), 0.82 (IH, m) , i.26 (IH, m) , 1.37 (IH, m) , 
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2.24 (In, m), 2.41 (IH, m) , 2.57 (3H, d, J=4.5Hz;i, 
2.-7 {2H, m) , 2.85 (IH, dd, J=14, llHz),.2.5" (IH, 
dd, J=14, 6Hz), 4.58 (IH, ddd, J=ll, 8, 6Hz), '=.73 
(IH, d, J=11H2), 4.80 (IH, d, J=llHz) , 6.17 (IH, t, 
J=6Hz), 7.23-7.40 (9H, m) , 7.87 (IH, q, J=4.5Hz), 
8.29 (2xlH, br d, J=5H2), 8.34 (IH, d, J=8Hz), 8.41 
!2xlH, d, J=6H2), 8.90 (IH, s), 11.18 (IH, s) 

HPLC : 6.9 min. (Nucleosil 5C18, 4 mm<{) x 15 cm, 

MeCN:0.G5% TFAaq. = 25:75, 260 nm, flow race 1.0 
ml/min. , at R.T. ) 

HJKSS : M+H=590 



Example 16-16) 

[alg^- = -6.3= (c 0.13, IN-HClaq.) 
mp : 227-229°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7H2), 0.73 (3H, d, 
J=7Hz), 0.84 (IH, m) , 1.25 (IH, m) , 1.38 (IH, m) , 
2.31 (IH, m) , 2.42 (IH, m) , 2.44-2.55 (IH, m) , 2.47 
(3H, d, J=4.5H2), 2.62 (IH, dd, J=14, 8H2), 2.74 
(IH, dd, J=14, 7Hz), 2.87 (IH, m) , 4.42 (IH, ddd, 
J=8, 8, 7H2), 4.79 (IH, d, J=11H2), 4.83 (IH, d, 
J=llHz), 7.07 (2xiH, d, J=6Hz), 7.31-7.47 (5H, m) , 
7.50-7.63 (4H, m) , 7.68-7.77 (2H, m) , 7.80 (IH, q, 
J=4.5Hz), 8.26-8.40 (3H, m) , 11.17 (IH, s) 

H?1C : 6.4 min. (Nucleosil 5C18, 4 min<j) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 
1 . 0 ml/min. , at R.T. ) 

MASS : M+H=610 

Example 16-17) 

[a]^'^ = -30.6° (c 0.21, IN-HClaq.) 
mp : 232-238°C (dec.) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz) , 0.73-0.86 (IH, 
m) , 0.78 (3H, d, J=7Hz) , 1.25 (IH, m) , 1.32 (IH, 
m), 2.19 (IH, m) , 2.40-2.58 (2H, m) , 2.56 (3H, d. 
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J=4.5H2), 2.82 (IH, dd, J=l^, 12Hz), 2.88-3.02 (2.4, 
m>, 3.35-3.63 (4r:, m) , 3.90-4.00 {2H, m) , 4.56 (IH, 
m) , 4.52-4.66 (4H, rr.) , 4.73 (IH, d, J=11H2), 4.78 
(IH, d, J=llHz), 5.35 (IH, d, J = 4Hz), -'.22-7.31 
(IH, m) , 7.25 (2xlH, d, J=6H2), 7.32-7.42 (5H, m) , 
7.85 (IH, q, J=4.5H2), 8.35-8.43 (IH, m)', 8.40 
(2xlH, d, J=6Hz), 11.00 (IH, s) 
H?LC : 7.4 min. (Nucleosil 5C18, 4 mmq) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 

ml/mir. . , at R. T . ) 
MASS : M+H=64B 



Example 16-18) 

[a]l^ = -48.0° (c 0.27, AcOH) 
mp : 218-220°C (dec.) 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7H2), 0.80 (3H, d, 
J=7H2), 0.82 (IH, m), 1.29 (IH, m) , 1.37 (IH, m) , 
2.20 (IH, ddd, J=9, 9, 3Hz), 2.41-2.61 (2H, ml, 
2.57 (3H, d, J=4Hz), 2.70 (IH, m) , 2.81 (IH, dd, 
J=14, llHz), 2.96 (IH, dd, J=14, 6Hz) , 4.60 (IH, 
ddd, J--11, 8, 6H2), 4.74 (IH, d, J=llHz), 4.81 (IH, 
d, J=llHz), 7.09 (2xlH, d, J=7.5Hz), 7.18 (IH, dd, 
J=7.5, 7.5Hz), 7.27 (2xlH, d, J=6H2), 7.31-7.52 
(8H, m) , 7.88 (IH, q, J=4Hz) , 8.42 (2xlH, d, 
J=6Hz), 11.11 (IH, s) 
HPLC : 7.6 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/min. , at R-T. ) 
MASS : M+H=590 



Example 16-19) 

[a]^^ = +6.8= (c 0.21, AcOH) 
mp : 229-234"C (dec.) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7Hz), 0.81 (3H, d, 
J=7Hz), 0.84 (IH, m), 1.29 (IH, m) , 1.41 (IH, m) , 
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2.34 ilH, ddd, J=ll, IC, 3K2!, 2.46-2.65 (l.H, m) , 
2.58 ;3H, d, J=4.5Hz), 2.78-2.93 {2H, m) , 2.99 {IH, 
dd, J=14, 4Hz), 3.08 (IH, m) , 4.56 (IH, d, J=llHz), 
4.61 (IK, m) , 4.15 (IH, d, J=llHz), 7.02 (IH, dd, 
5 J=7.5, 7.5.HZ), 7.10 (IH, s), 7.12-7.35 (8H, m) , 

7.43 (IH, d, J=7.5Hz), 7 . 59 (IH, d, J=7.5Hz), 7.87 
(IH, q, J=4.5Hz), 8.12 (IH, dd, J=6, 6Hz), 8.38 
(2xlH, d, J=8Hz), 8.44 (IH, d, J=8Hz), 11.00 (IH, 
s), 11.45 (IH, s) 
10 HPLC : 5.1 min. (Nucleosil 5C18, 4 mm<|) x 15 cm, 

MeCN:0.G5% TFAaq. = 35:65, 260 nm, flow rate 1.0 
rnl/min. , at R.T. ) 
MASS : M+H=613 



15 Example 16-20) 

[a]^'^ = -36.9° (c 0.24, AcOH) 
mp.: 250-256°C (dec.) 

NMR (DMSO-cg, 5) : 0.70 {3H, d, J=7Hz) , 0.78 (3H, d, 
J=7Hz), 0.84 (IH, m) , 1.23 (IH, m) , 1.40 (IH, m) , 
20 2.32-2.54 (2H, m) , 2.60 (3H, d, J=4.5Hz), 2.88 (IH, 

dd, J=14, llHz), 2.93-3.07 (3H, m) , 4.50-4.67 (IH, 
m) , 4.57 (IH, d, J=llHz), 4.77 (IH, d, J=llHz) , 
7.02-7.31 (9H, m), 7.40 (IH, dd, J=8, 8Hz), 7.65 
(IH, dd, J=5, 5Hz), 7.90 (IH, q, J=4.5Hz), 8.02 
25 (IH, d, J=lHz), 8.14 (IH, d, J=7.5Hz), 8.30-8.48 

(3H, m), 10.99 (IH, s) , 11.48 (IH, d, J=lHz) 
HPLC : 4.2 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 35:65, 260 nm, flow rate 1.0 
ral/min . , at R.T.) 
30 MASS : M+H=613 



Example 16-21) 

[a]^^ = -37.0° (c 0.23, AcOH) 
mp : 23B-242-C (dec . ) 
35 NMR (DMSO-d^, 5) : 0.71 (3H, d, J=7Hz), 0.75-0.88 (IH, 
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m) , 0.79 {3H, J=7Hz), 1.25 (IH, m) , 1.33 (IH, 

m), 2.15 (IH, m) , 2.45 (IH, m) , 2.43-2.62 (IH, rv.) , 
2.57 (3H, d, J-4.5HZ), 2.70 (IH, m) , 2.82 (IH. dd, 
J=14, llHz), 2.95 tlH, dd, J-14, 5H2), 3.23 {3H, 
5 s); 3.47 (2H, J=5Hz), 3.94-4.07 (2H, m) , 4.57 

(IH, ddd, J=ll, 8, 5H2), 4.70 (IH, d, J=llHz), 4.77 
(IH, d, J=llHz), 6.80 (IH, dd, J-5, 5Hz), 7.25 
{2.V1H, d, J=6Hz), 7.32-7.42 f5H, m) , 7.87 (IH, q, 
J=4.5Hz), 8.37 [IH, d, J=8Hz), 8.40 (2xlH, d, 
10 J=6Hz) , 10.95 (IH, s) 

HPLC : 7.7 min. (Nucleosil 5C18/ 4 Tcm<^ x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min, , at R.T. ) 
MkSS : M+H=572 

15 

Example 16-22) 

[a]^^ = -38.1° (c 0.23, hcOH) 
mp : 256-260°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 {3H, d, J=7H2), 0.74-0.91 (IH, 
20 m) , C.79 (3H, d, J=7Hz), 0.85 {2v3H, d, J=7Hz) , 

1.26 (IH, m) , 1.33 (IH, m) , 1.80 (IH, tqq, J=7, 7, 
7Hz), 2.15 (IH, ddd, J=ll, 9, 3Hz), 2.44 (IH, m) , 
2.46-2.60 (IH, m) , 2.56 (3H, d, J=4.5Hz), 2.70 (IH, 
m) , 2.81 (IH, dd, J=14, llHz), 2.93 (IH, dd, J=14, 
25 6Hz), 3.68 (2H, d, J=7Hz), 4.56 (IH, ddd, J=ll, 8, 

6Hz), 4.69 (IH, a, J=llHz), 4.77 (IH, d, J=llHz), 
6.70 (IH, dd, J=6, 6Hz), 7.25 (2xlH, d, J=7Hz) , 
7.30-7.41 (5H, m) , 7.87 (IH, q, J=4.5Hz), 8.28 (IH, 
d, J=8H2), 8.35 (IH, -d, J=8Hz) , 8.38 (2xlH, d, 
30 J=7Hz) , 10. 93 (IH, s) 

HPLC : 7.6 min. (Nucleosil 5C18, 4 mm^) x 15 cm, 

!yieCN:0.05% TFAaq. = 30:70, 260 nm, flow rate 1.0 
ml/mm . , at R.T.) 
MASS : M-fH = 570 



35 
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Example 16-23) 

[a] 24 = -73.6° (c 0.25, AcOH) 
rnp : 253-253''C (dec.) 

NMR (DMSO-dg, 5) : 0.53-0.65 (AH, m) , 0.7C (3H, d, 
J=7H2), 0.77 (3H, d, J=7H2), 0.80 (IH, m) , 1.23 
(l.H, m) , 1.36 (IH, ddd, J=13, 11, 2H2), 1.51 (l.H, 
m), 2.20 (IH, ddd, J=ll, 9, 3Hz), 2.41 (IH, ddd, 
■ J=ll, 8, 3Hz), 2.56 (3H, d, J=4.5H2), 2.63-2.90 
(2:-:, m) , 2.83 (IH, dd, J=l<, llHz), 2.95 (IH, dd, 
J=14, 5Hz), 4.55 (IH, ddd, J=ll, 8, 5Hz), 4.72 (IH, 
d, J=11H2), 4.80 (IH, d, J=11H2), 7.25 (2x1:-;, br d, 
J=6Hz), 7.30-7.43 (5H, m) , 7.79 (IH, dd, J=5.5, 
5.5Hz), 7.85 (IH, q, J=4.5Hz), 8.32 (IH, d, J=8Kz) , 
8.39 (2H, br), 11.03 (IH, s) 

HPLC : 6.5 min . (Nucleosil 5C18, 4 inm<j) x 15 cm, 

MeCN:0.05-6 TF.z\aq. = 25:75, 254 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=538 

Example 16-24) 

[a]g^ = -12.3° (c 0.20, IN-HClaq.) 
mp : 222-231°C (dec.) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz), 0.74-0.87 (IK, 
m) , 0.78 {3H, d, J=7Hz) , 1.12 (2x3H, d, J=7Hz), 
1.26 (IH, m). 1.33 (IH, m) , 2.14 (IH, ddd, J=10, 9, 
3Hz), 2.45 (IH, m) , 2.47-2.61 (IH, m) , 2.57 (3H, d, 
J=4.5Hz), 2.70 (IH, m) , 2.81 (IH, dd, J=14, lOHz), 
2.94 (IH, dd, J=14, 4Hz), 4.55 (IK, ddd, J=ll, 8, 
4H2), 4.62-4.78 (IH, m) , 4.68 (IH, d, J=llHz) , 4.77 
(IH, d, J=llHz), 6.56 (IH, dd, J=5.5, 5.5Hz), 7.25 
(2xlH, d, J=6Hz), 7.28-7.42 (5H, m) , 7.86 (IH, q, 
J=4.5Hz), 8.36 (IH, d, J=8Hz), 8.38 (2xlH, d, 
J=6Hz), 10.96 (IH, s) 

HPLC : 9.5 min. (Nucleosil 5C18, 4 min<t) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 250 nm, flow rate 1.0 
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m.l/min. , at R.T. ) 
MASS : M^H=556 



Example 16-25) 

[a]^^ = -17.0° (c 0.21, IN-HClaq.) 
mp : 237-2<?l'C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.79 (3H, d, 
J=7Hz), 0.83 (IH, m) , 1.26 (IH, m) , 1.38 (IH, m) , 
2.31 (IH, ddd, J=10, 9, 3Hz) , 2.48 (IH, m) , 2.58 
(3H, d, J=4.5Hz), 2.72-2.90 {IH, m) , 2.87 (IH, dd, 
J=14, llHz), 2.94-3. IC (IH, m) , 2.98 (IH, dd, J=14, 
5Hz) , 4.56 (IH, ddd, J=ll, 8, 5Hz), 4.56 (IH, d, 
J=12Hz), 4.74 (IH, d, J=12Hz), 6.05 (IH, br), 6.75 
(IH, br), 6.83 (IH, br) , 7.2C-7.35 (7H, m) , 7.64 
(IH, dd, J=5.5, 5.5Hz), 7.87 (IH, q, J=4.5Hz), 8.38 
(2xlH, d, J=6Hz), 8.40 (IH, d, J=6Hz) , 10.95 (IH, 
s), 11.31 (IH, br) 
HPLC : 8.2 min. (Nucleosil 5C18, 4 mm<^ :< 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ; 
MASS : M+H=563 



(a)5^ = -1.5° (c 0.20, IN-HClaq.) 
mp : 224-227°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.79 (3H, d, 
J=7H2), 0.83 (IH, ir.) , 1.27 (IH, m) , 1.37 (IH, m) , 
2.36 (IH, ddd, J=9, 9, 4Hz), 2.47-2.60 (IH, m) , 
2.57 (3H, d, J=4.5H2)-, 2.80 (IH, m) , 2.83 (IH, dd, 
J=14, lOHz), 2.96 (IH, dd, J=14, 5Hz), 3.18 (IH, 
m) , 4.57 (IH, m) , 4.59 (IH, dd, J=12H2), 4.71 (IH, 
d, J=12Hz), 7.21-7.31 (7H, m) , 7.87 (IH, q, 
J=4.5H2), 8.37 (2xlH, d, J=6Hz) , 8.46 (IH, d, 
J = 3H2:. , 8.72 (IH, br), 8.87 (IH, d, J=2H2), 9.15 
(IH, s), 11.05 (IH, s) 
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6.6 min. {Nuclecsil 5C18, 4 min(|) x 15 cm, 
MeCN:C.05% TFAaq. = 25:75, 260 nm, flow race l.C 
ml/min. , at R.T. ) 
M+H=575 



Example 16-27) 

[alP - -29.4° (c 0.20, IN-HCiaq.) 
mp : 225-229°C (dec.) 

NMR (DMSO-d^, 5) : 0.70 (3H, d, J=7Hz), 0.78 (3H, d, 
J=7Hz); 0.82 (IH, m), 1.12 (3H, t, J=7.5H2), 1.28 
(IH, m), 1.36 (IH, m) , 2.17 (IH, ddd, J-11, 9, 
3Hz), 2.32-2,53 (2H, m) , 2.57 {3H, d, J=4.5H2), 
2.72-2.93 (2H, m) , 2.92 (IH, dd, J=14, 5Hz), 4.50 
(IH, ni), 4.78 (IH, d, J=llHz), 4.82 (IH, d, 
J=llHz), 6.85 (IH, dd, J=6, 5Hz), 7.27 (2xlH, d, 
J=6Hz), 7.31-7.44 (5H, m) , 7.88 (IH, q, J=4.5Hz), 
8.34 (IH, d, J=8Hz), 8.45 (2xlH, d, J=6H2), 11.10 
(IH, s) 

H?LC : 6.2 min. (Nucleosil 5C18, 4 mm({) x 15 cm, 

MeCN:0.05=^ TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=562 

Example 16-28) 

[a]^^ = -1.3" (c 0.26, IK'-HClaq.) 
mp : 225-231°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.74-0.90 (IH, 
m) , 0.78 (3H, d, J=7Hz), 1.26 (IH, m) , 1.38 (IH, 
m), 2.31 (IH, ddd, J=10, 9, 3Hz) , 2.45 (IH, m) , 
2.57 (3H, d, J=4.5Hz), 2.71-3.05 (3H, m) , 2.98 (IH, 
dd, J=14, 5Hz), 4.52-4.64 (IH, m) , 4.58 (IH, d, 
J=12Hz), 4.74 (IH, d, J=12Hz), 6.83 (IH, s), 7.20- 
7.37 (7H, m) , 7.70 (IH, s), 7.87 (IH, q, J-4.5Hz), 
7.95 (IH, dd, J=5.5, 5.5Hz), 8.13 (IH, s), 8.31- 
8.46 (3H, m) , 11.00 (IH, s) 
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9.S min. (Nucleosii 5C18, 4 mm(t) x 15 cm, 
MeCN:0.05^d TFAaq. = 25:75, 260 nm, flow rare 1.0 
ml/min., at R.T.) 
NKH = 564 

Example 16-28; 

[a]p = +26.8° (c 0.23, IN-HClaq.) 
mp : 236-241°C (dec. ) 

NMR (DMSO-dg, 5) : 0.72 {3H, d, J=7H2), 0.75-0.90 (IH, 
m) , 0.80 (3H, d, J=7Hz), 1.26 (IH, m) , 1.37 (IH, 
m), 2.32 (IH, ddd, J=10, 9, 3Hz), 2.42-2.55 {IH, 
m) , 2.59 (3H, d, J=4.5Hz), 2.72 (IH, ddd, J=13, 
5.5, 5H2), 2.84 (IH, dd, J=14, llHz), 2.91-3.06 
(IH, m) , 2,96 (IH, dd, J=14, 5Hz), 4.57 (IH, d, 
J-UHz), 4.58 (IH, ddd, J=ll, 8, 5Hz) , 4,73 (IH, d, 
J-llHz), 6.60 (IH, dd, J=3, 2Hz), 7.08 (IH, d, 
J-3H2), 7.22-7.37 (7H, m) , 7.81 (IH, d, J=2H2) , 
7.88 (IH, q, J=4.5H2), 7.96 (IH, dd, J=5.5, 5.5Hz), 
8.38 (2xlH, d, J=7Hz), 8.42 (IH, d, J=8Hz), 11.00 
(IH, s) 

H?LC : 8-7 min. (Nucleosii 5C18, 4 mm(t) x 15 cm, 

MeCK:0.05% TFAaq. = 25:75, 260 nm, flow raze 1.0 
ml/min. , at R.T. ) 

MASS : M+H-564 
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HPLC : 

MASS : 



Example 16-30) 

[a]R^ = -35,8= (c 0.22, IN-HClaq.) 
rr.p : 250-257°C (dec.) 

NMR (DMSO-dg, 6) : 0.67-0.88 (IH, m) , 0.73 (3H, d, 
J=7Hz), 0.80 (3H, d, J=7Hz) , 1.27 {IH, m) , 1.37 
(IH, m) , 2.22 (IH, ddd, J=10, 10, 4Hz), 2.36-2.52 
(2H, m) , 2.58 (3H, d, J=4.5Hz), 2.89 (IH, dd, J=14, 
llHz), 3.04 (IH, dd, J=14, 5H2), 4.65 (IH, ddd, 
J=i:, 8, 5H2), 4.66 (IH, d, J=llHz), 4.76 {li-:, d, 
J=llHz), 7.35 (5.V.1H, s), 7.46 (2xlH, d, J=6Hz), 
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/ 



SI (IH, c, J=^.5Hzi, 8.45 (IH, d, J=8Hz;, S.4r 
(2xlH, br d, J=6Hz), 9.20 (IH, dd, J=5.5, 5.5Hzi, 
11.16 (l.H, s) 
HPLC : 10.9 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TF.^aq. = 25:75, 260 nm, flow rate 1.0 
rr.l/min. , at R.T. ) 
^;.aiS5 : M + H = 566 



Example 16-31) 
10 [ctlB^ = -69.3° (c 0.28, IN-HClac.) 

mp : 258-265'C (dec.) 

NMR [DMSO-dg, 6) : C.71 (3H, d, J=7Hz), 0.74-0.89 (IH, 
m; , 0.78 (3H, d, J=7Hz), 1.25 (IH, ir,) , i.37 (IH, 
rr,), 1.85-2.28 (5H, m) , 2.45 (IH, m) , 2.54-2.81 (2H, 
15 m) , 2.57 (3H, d, J=4.5Hz), 2.84 (IH, dd, J=14, 

UHz), 2.97 (IH, dd, J=14, 5Hz), 3.91 (IH, m) , 4.59 
(IH, m) , 4.72 (IH, d, J=llHz), 4.79 (IH, d, 
J=llHz), 7.26 (2xlH, d, J=6Hz), 7.30-7.43 (5H, m) , 
7.70-7.80 (2H, m) , 7.92 (IH, q, J=4.5Hz), 8.32-8.46 
20 (3H, m) , 11.11 (IH, S) 

HPLC : 4.2 min. (Nucleosil 5C18, 4 nm^ x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
rr.l/min. , at R.T. ) 
MASS : M+H=581 

25 

Example 16-32) 

[a]^3 = -1.5° (c 0.08, IN-HClaq.) 
mp : 222-229°C (dec.) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7H2), 0.74-0.86 (IH, 
30 m) , 0.78 (3H, d, J=7Hz), 1.25 (IH, m) , 1.33 (IH, 

m) , 2.13 (3H, ddd, J=9, 8Hz) , 2.43 (IH, m) , 2.45- 
2.60 (IH, m) , 2.56 (3H, d, J=5Hz), 2.67 (IK, m) , 
2.81 (IH, dd, J=14, lOHz), 2.95 (IH, dd, J=14, 
4Hz), 3.21 (2H, m) , 3.91 (2H, m) , 4.57 (IH, ddd, 
35 J=1C, 8, 4Hz), 4.70 (IH, d, J=llHz), 4.77 (IH, d. 
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J=llHz), 5.01 (2H, s), 6.74 (IH, dd, J=5, 5H2!, 
7.24 (2xlK, d, J=6H2), 7.27-7.41 (IIK, m) , 7.86 
(IH, q, J=5H2), 8.35 (IH, d, J=8H2), 8.39 (2y.lH, d, 
J=6H2), 10. 9C (IH, s) 
HPLC : 6.2 min. (Nucleosil 5C18, 4 mincj) x 15 cm, 

MeCN: 0.05% TFAaq. = 35:65, 260 nin, flow rate 1.0 
ml /min., at R.T.) 
KhSS : K+H=691 

Examole 16-33) 



[a]P = -44.1° (c 0.28, IN-HClaq.) 
mp : 199-205°C (dec.) 

NMR (DMSO-dg, 5) : 0.69 (3H, d, J=7Hz), 0.75 (3.4, d, 
J=7Hz;, 0.80 (IH, m) , 1.21 (IH, ml, 1.35 (IH, m) , 
1.88 (IH, m), 2.21 (IH, ddd, J=S, 9, 4Hz), 2.35- 
2.60 (2H, m), 2.55 (3H, d, J=4.5H2), 2.65-2.90 (2H, 
m) , 2.96 (IH, dd, J=14, 5H2), 3.30 (2H, s), 4.55 
(IH, ra) , 4.64 (IH, d, J=llHz), 4.75 (IH, d, 
J=llHz) , 6.87 (IH, br), 7.22 (2xlK, d, J=6Hz) , 7.35 
(5xlH, s), 7.50 (IH, s), 7.72 (IH, dd, J=6, 6H2) , 
7.86 (IH, q, J=4.5H2), 8.32-8.45 (3H, m) , 11.21 
(IH, br) 

HPLC : 5.9 min. (Nucleosil 5C18, 4 mmc}) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow race 1.0 
ml/min., at R.T.) 

MASS : M+H=578 



Example 16-34) 

[a)23 = -44.4° (c 0.10, IN-HClaq.) 
mp : 263-270°C (dec.) 

NKR (DMSO-dg, 6) : 0.70 (3H, d, J=7Hz), 0.72-0.86 (IH, 
m) , 0.76 (3H, d, J=7Hz) , 1.22 (IH, m) , 1.35 (IH, 
m) , 2.12-2.48 (6H, m) , 2.53-2.70 (IH, m) , 2.57 (3H, 
d, J=4.5Hz), 2.73-2.88 (2H, m) , 2.96 (IH, dd, J=14, 
6H2), 4.57 (IH, m), 4.71 (IH, d, J=llHz), 4.80 (IH, 
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d, J=llHz), 1.21 (2x1.4, d, J=6Hz), 7.28-7.42 (5H, 
m) , 7.60 (IH, dd, J=6, 6Hz), 7.85 (IH, q, J=-';.5Hz), 
8.31 (IK, d, J=8H2), 8.38 (2xlH, d, J=6Hz), 10.98 
(IH, s) 

H?LC : 5.0 min. (Nucleosil 5C18, 4 min4» x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min., at R.T.) 

MASS : M+H=570 

Exanpie 16-35; 

[a]p = -43.2' (c 0.22, IN-HClaq.) 
mp : 251-267°C (dec.) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7Hz), 0.78 {3H, d, 
J=7Hz;, 0.80 (IH, m) , 1.23 (IH, m) , 1.45 (IH, m) , 

1.84 (3H, s), 2.18 (IH, m) , 2.45 (IH, m) , 2.55 (3H, 
d, J=4.5Hz), 2.71-2.90 (3H, m! , 2.96 (IK, dd, J=14, 
6H2), 3.60 (2H, d, J=5Hz) , 4.55 (IH, ra) , 4.72 (IH, 
d, J=llHz), 4.80 (IH, d, J=llHz) , 7.23 (2xlH, d, 
J=6Hz), 7.30-7.43 (5H, m) , 7.55 (IH, t, J=5Hz) , 

7.85 (IH, q, J=4.5H2), 8.02 (IH, t, J=5Hz), 8.31 
(IH, d, J=8Hz), 8.40 (2xlH, d, J=6Hz), 11.02 (IH, 
s) 

HPLC : 4.8 min. (Nucleosil 5C18, 4 mm<|) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
mi/min., at R.T.) 

MASS : M+H=569 

Example 16-36) 

(al5^ = -36.7° (c 0.23, IN-HClaq.) 
mp : 250-253°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz) , 0.74-0.88 (IH, 
m) , 0.78 (3H, d, J=7Hz) , 1.18-1.42 (2H, m) , 2.21 
(IH, ddd, J=10, 9, 4Hz), 2.47 (IH, m) , 2.56 (3H, d, 
J=4.5H2), 2.63 (IK, ddd, J=i3, 5, 4Hz), 2.82 (IH, 
dd, J=14, llHz), 2.84-3.01 (IH, m) , 2.95 (IH, dd. 
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J = IA, 5Hz) , 3.4 6 'I:-:, rr.) , 3.5c (IH, m) , 3.8 3 {IH, 
rr.) , 4.55 (IH, m) , ;1H, m) , 4.72 (IH, d, 

J=llHz), 4.78 (IH, d, J=11H2), 5.51 (IH, d, J=5Hz) 
7.21-7.30 (IH, m) , 7.25 (2xl.H, d, J=5Hz) , 7.32-7.4 
(5H, m) , 7.86 (IH, q, J=4.5Hz), 8.35-8.43 (IH, m) , 
8.39 {2>:1H, d, J=6Hz) , 11.06 (IH, s) 

K?LC : 4.5 min. (Nucleosil 5C18, 4 nmi(}) x 15 cm, 

KeCN:0.05% TFAaq. = 25:75, 260 nm, flow race 1. 
mi/min. , at R.T. ) 

MASS : M+H=558 

Example 16-37) 

[a]g3 = -21.9' (c 0.23, IN-HClaq.) 
rr.p : 214-221''C (dec.) 

NMR (DMSO-dg, 5) : 0.69 (3H, d, J=7Hz), 0.75 (3H, d, 
J=7Hz), 0.81 (IH, m), 1.20 (IH, m) , 1.36 (IH, m) , 
2.21 (IH, ddd, J=9, 9, 4Hz), 2.38 (IH, m) , 2.55 
(3H, d, J=4.5Hz), 2.70-2.91 {3H, m) , 2.96 (IH, dd, 
J=14, GHz), 3.61 {3H, s), 3.73-3.80 (2H, ra) , 4.54 
(IH, m) , 4.75 (IH, d, J=11H2), 4.80 (IH, d, 
J=llHz), 5.97 (IH, dd, J=6, 6Hz), 6.21 (IH, dd, 
J=6, 6Hz), 7.23 (2xlH, d, J=7Hz) , 7.31-7.43 (5H, 
m), 7.83 (IH, q, J=4.5Hz), 6.26 (IH, d, J=8Hz) , 
8.41 (2xlH, d, J=7Hz), 11.09 (IH, s) 

HPLC : 5.9 min. (Nucleosil 5C18, 4 mm(|) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1. 
ml/min. , at R.T. ) 

MASS : M+H=585 

Example 16-38) 

[alg3 = -15.9° (c 0.20, IN-HClaq.) 
mp : 238-242°C (dec.) 

NMR (DMSO-dg, 5) : 0.68 (3H, d, J=7Hz), 0.74 (3H, d, 
J=7Hz) , 0.80 (IH, m) , 1.20 (IH, m) , 1.34 (IH, m) , 
2.20 (IH, ddd, J=9, 9, 4Hz)., 2.37 (IH, m) , 2.51 
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(3H, d, J=4.5Hz), 2.56 (3H, d, J=4.5H2), 2.68-2.83 
(2r:, m), 2.85 (IH, dd, J=l'i, lOHz), 2.97 (IH, dd, 
J=i4, 6Kz), 4.53 (IH, ddd, J=10, 8, SHz] , (IH, 
d, J=llHz), 4.79 (IH, d, J=liH2), 5.61 (IH, dd, 
J=6, 6Hz), 5.66 (IH, q, J=4.5H2), 7.24 (2xlH, d, 
J=6Hz), 7.31-7.42 (5H, m) , 7.85 (IH, q, J=4.5Hz), 
8.27 (IH, d, J=8Hz), 8.41 (2xlH, d, J=6Hz), 11.06 
(IH, s) 

H?LC : 5.0 min. (Nucleosil 5C18, 4 nuTwt) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
mi /min . , at R . T . ) 

M.z^SS : M+H = 527 

Example 16-39) 

[a]y = -56.2° (c 0.22, IN-HClaq.) 
mp : 243-247°C (dec.) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz) , 0.76 (3H, d, 
J=7Hz), 0.80 (IH, m) , 1.22 (IH, m) , 1.34 (IH, m) , 
2.20 (IH, ddd, J=9, 9, 4Hz) , 2.47 (IH, m) , 2.55 
(3H, d, J=4.5Hz), 2.69 (IH, m) , 2.80-2.96 (IH, m) , 
2.83 (IH, dd, J=14, llHz), 2.96 (IH, dd, J=14, 
5Hz>, 3.45-3.63 (2H, m) , 3.84 (IH, m) , 4.53 (IH, 
ddd, J=ll, 8, 5Hz), 4.72 (IH, d, J=11H2), 4.79 (IH, 
d, J=llHz), 4.89 (IH, br), 5.48 (IH, d, J=6Hz), 
7.23 (2xlH, d, J=6Hz), 7.30-7.40 (6H, m) , 7.84 (IH, 
q, J=4.5Hz), 8.33 (IH, d, J=8Hz), 8.39 (2xlH, d, 
J=6H2) , 11.10 (IH, s) 

H?LC : 10.0 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 

MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=558 



Example 16-40) 

[a]g3 = -45.3° (c 0.20, IN-HClaq.) 
mp : 254-259°C (dec.) 
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NMR (DMSO-dg, 5) : 0.71 <3H, d, J=6.5Hz), C.74-0.90 

(IH, m) , 0.78 (3H, d, J=6.5Hz), 1.25 (IH, n) , 1.33 
(IH, m) , 2.19 (IH, m) , 2.41 ilH, m] , 2.57 (3H, d, 
J=4.5H2), 2.66-2.97 (3K, m) , 2.95 (IH, dd, J=14, 
5 6H2), 3.11 (3H, s), 3.97 (2H, s), 4.60 (IH, m) , 

4.74 (IH, d, J=llHz), 4.80 (IH, d, J=llHz), 7.25 
(2xlH, d, J=6Hz), 7.31-7.42 (5H, m) , 7.91 (IH, q, 
J=4.5Hz), 8.14 (IH, dd, J=6, 6Hz) , 8.36 (IH, d, 
J=8Hz), 8.40 (2xlH, d, J=6Hz), 11.12 (IH, s) 
10 HPLC : 6.4 min. (Nucleosii 5C18, 4 nunc)) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M-H=588 



15 Example 16-41) 

[a]p = -11.2" (c 0.21, IN-HClaq.) 
mp : 236-239''C (dec.) 

NI^R (DMSO-dg, 6) : 0.70 (3H, d, J=7H2), 0.73-0.89 (IH, 
ra) , 0.78 (3H, d, J=7Hz), 1.26 (IH, m) , 1.33 (IH, 
20 m) , 1.98 (3H, s), 2.14 (IH, m) , 2.35-2.60 (2H, m) , 

2.56 (3H, d, J=4.5Hz), 2.69 (IH, m) , 2.81 (IH, dd, 
J=13, llHz), 2.94 (IH, dd, J=13, 5Hz), 4.03-4.20 
(4H, m) , 4.56 (IH, ddd, J=ll, 8, 5Hz), 4.69 (IH, d, 
J=llHz), 4.76 (IH, d, J=llHz), 6.88 (IH, dd, J=5, 
25 5Hz), 7.25 (2xlH, d, J=6Hz), 7.30-7.42 (5H, m) , 

7.87 (IH, q, J=4.5Hz), 8.35 (IH, d, J=8H2), 8.39 
(2xlH, d, J=6Hz), 10.96 (IH, s) 
HPLC : 9.3 min. (Nucleosii 5C18, 4 mm(}) x 15 cm, 

MeCN:0.05l TFAaq. = 25:75, 260 nm, flow rate 1.0 
30 ml/min. , at R.T. ) 

MASS : M^H=600 
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Example 16-42) 

[a]^^ = -55.4' (c 0.23, AcOH) 
mp : 231-234-0 (dec.) 
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NMR (DMSO-dg, 6) : 0.70 (3H, d, J=7Hzl, C.73-C.36 (IH, 
m) , 0.75 (3H, d, J=7Hz), 1.22 {IH, m) , 1.28-1.42 
(IH, m), 1.33 {3;<3H, s) , 2.42-2.60 (2H, m) , 2.57 
(3H, d, J=4.5H2), 2.75 (IH, m) , 2.80 (IH, dd, J=14, 
5 lOHz), 2.97 (IH, dd, J-14, 5Hz), 3.54 (2H, dd, J=6, 

6H2), 3.97 (IH, dt, J=8, 6Hz), 4.62 (IH, m) , 4.66 
(IH, d, J=llHz), 4.77 (IH, d, J=11H2), 5.00 (IH, t, 
J=6H2), 6.54 (IH, d,.J=8Hz), 7.26 (2.xlH, d, J=6H2), 
7.31-7.40 (5H, m) , 7.59 (IH, dd, J=6, 6Hz), 7.90 
10 (IH, q, J=4.5H2), 8.33-8.41 (IH, m) , 8.37 (2xlH, d, 

J-6H2), 11.03 (IH, s) 
HPLC : 5.6 min . (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 3C:70, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
15 MASS : M+H=657 

Example 16-43) 

[a]^^ = -41.3" (c 0.20, IN-HClaq.) 
mp : 241-245"C (dec.) 
20 NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7H2), 0.74-0.85 (IH, 

m) , 0.78 {3H, d, J=7Hz), 1.25 (IH, m) , 1.36 (IH, 
m) , 2.08-2,23 (2H, m) , 2.30-2.54 (5H, m) , 2.59 (3H, 
d, J=5H2), 2.70 (IH, m) , 2.80 (IH, dd, J=14, llHz), 
2.96 (IH, dd, J=14, 5Hz), 4.60 (IH, m) , 4.70 (IH, 
25 d, J=11H2), 4.73-4.82 (IH, m) , 4. 78 (IH, d, 

J=llHz), 7.26 (2xlH, d, J=6Hz), 7.31-7.40 (5H, m) , 
7.83-7.93 (2H, m) , 8.31-8.42 (IH, m) , 8.36 (2xlH, 
d, J-6HZ) , 11.09 (IH, s) 
HPLC : 6.8 min. (Nucleosil 5C18, 4 mmc)) x 15 cm, 
30 MeCN:H20:TrA = 25:75:0.05, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M^H-582 



Example 16-44 ) 
35 [ctJn^ = -52.8" (c 0.20, IN-HClaq. ) 



/ 
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NMR (DMSO-ds, 5) : 0.71 (3H, d, J=7H2), 0.74-0.88 (IH, 
.m) , C.78 (3H, d, J=7Hz) , 1.27 (IH, m) , 1.33 (IH, 
m) , 2.23 (IH, ddd, J=9, 9, 4Hz), 2.45-2.60 (2H, m) , 
2.56 (3H, d, J=4.5Hz), 2.82 (IH, dd, J=14, IlHz), 
2.93 (IH, dd, J=14, 6Hz), 3.02 (IH, m) , 4.55 (IH, 
ddd, J=ll, 8, 6Hz), 4.66 (IH, d, J=llHz), 4.74 (IH, 
d, J=11H2), 7.25 (2xlH, d, J=6Hz), 7.30-7.39 (5H, 
m) , 7.80 (IH, br) , 7.86 (IH, q, J=4.5Hz), 8.01-8.10 
(2H, m) , 8.28 (2xlH, d, J=6Hz), 8.35 (IH, d, 
J=8Hz), 11.02 (IH, s) 

HPLC : 5.6 min. (Nucleosil 5C18, 4 mm<^ x 15 cm, 

MeCN:H20:TFA = 25:75:0.05, 260 nm, flow rate 
1 . 0 ml/min. , at R.T. ) 

MASS : M+H=541 

Example 16-47) 



[a]23 

mp : 
NMR ( 



HPLC 



MASS 



-17.2° (c 0.21, IN-HClaq, ) 
234-238°C (dec. ) 
DMSO-dg, 5) : 0.71 (3H, d, J=7Hz), 0.80 {3H, d, 
J=7Hz), 0.83 (IH, m) , 1.21-1.42 {2H, m) , 2.17 (IH, 
ddd, J=9, 9, 3Hz), 2.35-2.47 (2H, m) , 2.56 {3H, d, 
J=4.5Hz), 2.72 (3H, s), 2.77-3.00 (3H, m) , 4.48 
(IH, m), 4.77 (IH, d, J=llHz), 4.81 (IH, d, 
J=11H2), 6.83 (IH, dd, J=6, 6Hz) , 7.25-7.45 (5H, 
m) , 7.30 (IH, dd, J=7.5, SHz) , 7.67 (IH, brd, 
J=7.5H2), 7.87 (IH, q, J=4.5Hz), 8.33 (IH, d, 
J=8H2), 8.39 (IH, brd, J=5Hz), 8.48 (IH, s) , 11,10 
(IH, s) 

: 5.7 min. (Nucleosil 5C18, 4 mm(^ x 15 cm, 

MeCN:H20:TrA = 25:75:0.05, 260 nm, flow rare 1.0 
ml/min. , at R.T. ) 

: [y! + H = 548 
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Example 16-4 8) 

[a]^"^ = -36.9° (c 0.22, IN-HClaq.) 
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ir.p : 226-230°C (dec.) 

NMR (DMSO-dg, 5) : 0.7C (3H, d, J=7Hz), 0.74-0.85 (IH, 
m) , 0.78 i3H, d, J=7Hz), 1.25 (IH, m) , 1.35 (IH, 
m) , 2.05 (3H, s) , 2.16 (IH, m) , 2.41 (1.4, m) , 2.46- 
2.61 (IH, m), 2.55 (3H, d, J=4.5Hz), 2.71 (IH, m) , 
2.81 (IH, dd, J=14, llHz), 2.95 (IH, dd, J=14, 
5H2), 4.30 (IH, d, J=15H2), 4.37 (IH, d, J=15Hz), 
4.51 (IH, m) , 4.70 (IH, d, J=llHz), 4.79 (IH, d, 
J=llHz), 7.19 (IH, dd, J=7.5, 5Hz) , 7.28-7.41 (5H, 
m) , 7.63 (IH, br d, J=7.5Hz), 7.73 (IH, dd, J=5, 
5Hz), 7.84 (IH, q, J=4.5Hz), 8.28-8.36 (2H, m) , 
8.43 (IH, s), 11.03 (IH, s) 

HPLC : 6.0 min. (Nucleosil 5C18, 4 mmtt) x 15 cm, 

MeCN : H-,0:TFA = 25:75:0.05, 260 nm, flow rate 1. 
ral/min. , at R.T. ) 

M.i^SS : M+H=570 

Example 16-49) 

[a]^^ = -II. (c 0.22, IN-HClaq.) 
mp : 230-234°C (dec. ) 

NMR (DMSO-dg, 5} : 0.70 (3H, d, J=7Hz), 0.73-0.86 (IH, 
m) , 0.78 (3H, d, J=7H2) , 1.13 (3H, t, J=7Hz) , 1.20 
1.40 (2H, m) , 2.13 (IH, ddd, J=9, 9, 4Hz), 2.43 
(IH, m) , 2.45-2.59 (IH, m) , 2.55 (3H, d, J=5Hz) , 
2.65 (IH, m) , 2.80 (IH, dd, J=14, llHz), 2.93 (IH, 
dd, J=14, 5Hz), 3.92 (2H, q, J=7Hz), 4.52 (IH, m) , 
4.70 (IH, d, J=llHz), 4.76 (IH, d, J=llHz) , 6.69 
(IH, dd, J=5, 5Hz), 7.21 (IH, dd, J=7.5, 5Hz), 
7.31-7.41 (5H, m) , 7.65 (IH, br d, J=7.5Hz), 7.85 
(IH, q, J=5H2), 8.28-8.37 (2H, m) , 8.44 (IH, br s) 
10.96 (IH, s) 

HPLC : 8.1 min. (Nucleosil 5C18, 4 mm<t> x 15 cm, 

MeCN:H90:TFA = 25:75:0.05, 260 nm, flow race 1. 
mi/min. , at R.T. ) 

MASS : M+H=542 



wo 97/47599 ^ ^ ^ PCT/JP97/02004 

The following compounds were obtained in subscantiaiiy 
the same manner as that of Example 12-5) . 



Example 1^-1) 

N- [ (2R, 3R) -4-Hydroxyamino-2"isobutyl-3- 
isobucyrylaminomethylsuccinyl ] -L-A -pyridylalanine methyiamide 

[a]^^ = -32.9° (c 0.19, IN-HClaq.) 

mp : 249-252°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7H2), 0.76 (3H, d, 
J=7H2), 0.85 (IH, m) , 0.93 (3H, d, J=7H2}, 0.94 
(3H, d, J=7Hz), 1.22 {IH, m) , 1.38 (IH, m) , 2.14- 
2.32 (2H, m), 2.40 (IH, m) , 2.55 (3H, d, J=4Hz), 
2.60-2.89 (3H, m) , 2.96 (IH, dd, J=14, 5Hz), 4.55 
{IH, m), 7,19-7.32 (3H, m) , 7.85 (IH, q, J=4H2), 
8.30 (IH, d, J=8Hz), 8.36 (2xlH, d, J=6Hz), 8.70 
(IH, s), 10.29 (IH, s) 

HPLC : 5.1 min. {Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=4 50 

Example 17-2) 

N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- 
pivaloylaminomethylsuccinyl ]-L-4 -pyridylalanine methyiamide 

[a]^^ = -30.0° (c 0.21, IN-HClaq.) 

mp : 226-229°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7H2), 0.77 (3H, d, 
J=7H2), 0.86 (IH, m) , 1.04 (9H, s) , 1.22 (IH, m) , 
1.37 (IH, m), 2.28 -(IH, ddd, J=ll, 10, 3K2) , 2.44 
(IH, m), 2.53-2.65 (IH, m) , 2.56 (3H, d, J-5Hz), 
2.82-2.98 (IH, m) , 2.84 (IH, dd, J=14, llHz), 2.96 
(IH, dd, J=14, 5Hz), 4.54 (IH, ddd, J=ll, 8, 5H2), 
6.37 (IH, dd, J=5.5, 5.5Hz), 7.24 {2xlH, d, J-6Hz), 
7.86 (IH, q, J=5Hz), 8.36 (IH, c, J=8Hz), 8.37 
(2xlH, d, J=6Hz), 8.73 (IH, s), 10.29 (IH, s) 
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6.8 min. {Nucleosil 5C18, A min(j> x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R,T. ) 
M-H=462 
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Example 17-3) 

N- [ (2R, 3R) -3-Ethoxycarbonyiaminomethyl-4-hydroxyamino-2' 
isobutyisuccinyl ] -L-4-pyr idylalanine methylamide 
-23. 5° (c 0.24, IN-HCiaq. ) 



mp : 
NMR 



HPLC 



MASS 



232-237°C (dec.) 
[DMSO-dg, 5) : 0.73 (3H, d, J=7Hz), 0.78 (3H, d, 
J=7Hz), 0.86 (IH, m) , 1.14 (3H, t, J=7H2), 1.27 
(IH, m) , 1.38 (IH, m), 2.17 (IH, ddd, J=ll, 9, 
3Kz), 2.42 (IH, m) , 2.44-2.60 (IH, m) , 2.56 (3H, d, 
J=5Hz), 2.76 (IH, m) , 2.81 (IH, dd, J=13, lOHz), 
2.95 (IH, dd, J=13, 5Hz) , 3.92 (2H, q, J=7Hz) , 4.55 
(IB, ddd, J=10, 8, 5Hz), 6.50 (IH, dd, J=5, 4Hz), 
7.25 (2H, d, J=7Hz), 7.85 (IH, q, J=5Hz) , 8.32 (IH, 
d, J=8Hz), 8.40 (2H, d, J=7Hz), 8.76 (IH, s), 10.32 
(IH, s) 

: 5.5 min. (Nucleosil 5C18, 4 nuncj) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
. ml/min. , at R.T. ) 
: M+H=452 
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Example 17-4) 

N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3-methylcarbamoyl- 
acetamidomethylsuccinyl } -L-4-pyridylaianine methylamide 
(a]5^ = -27.1° (c 0.25, IN-HClac.) 
mp : 225-231°C (dec.) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7Hz), 0.77 (3H, d, 
J=7Hz), 0.86 (IH, m) , 1.22 (IK, m) , 1.38 (IH, m) , 
2.21 (IH, m), 2.44 (IH, m) , 2.56 (3H, d, J=5Hz}, 
2.60 (3H, d, J=4Hz), 2.70-2.81 (2H, m) , 2.83 (IH, 
dd, J=14, llHz), 2.96 (IH, dd, J=14, 5Hz), 2.97 
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(2K. s), 4.55 (IH, m), 7.23 {2xlH, J-7Hz;', 7.77 

{IH, dd, J=5, 5Hz), 7.84-7.99 (2H, m) , 8.34-8,43 
(2H, rrO , 8.38 (2xIH, d, J = 7H2) 



HPLC : 4.1 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

5 MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate l.C 

ml/min. , at R.T. ) 
MASS : M-H=4 7 9 



Example 17-5) 

10 N- L (2R, 3R) -3-Ethoxycarbonylacetamidomethyl-4- 

hydroxyamino-2-isobutylsuccinyl] -L-4 -pyr idylalanine 
methylamide 

[a)g^ = -31.8° (c 0.21, IN-HClaq.) 
mp : 226-232°C (dec.) 
15 NiyiR (DMSO-dg, 5) : 0.72 (3H, d, J=7H2), 0.77 (3H, d, 

J=7H2), 0.87 (IH, m), 1.20 (3H, t, J=7Hz), 1.24 
(IH, m), 1.40 (IH, m) , 2.22 (IH, m) , 2.42 (IH, m) , 
2.56 {3H, d, J=5H2), 2.74-2.90 (3H, m) , 2.96 (IH, 
dd, J=14, 5H2), 3.13 (IH, d, J=15H2), 3.18 (IK, d, 
20 J=15H2), 4.07 (2H, q, J=7Hz), 4.56 (IH, m) , 7.19- 

7.31 (2H, br), 7.72 (IH, dd, J=6, 6H2) , 7.85 (IH, 
q, J-5HZ), 8.25-8.48 (2H, br). 8.30 (IH, d, J=8Hz) , 
8.77 (IH, s), 10.38 (IH, s) 
HPLC : 6.3 min. (Nucleosil 5C18, 4 min(t) x 15 cm, 
25 MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M-H=4 94 

Example 17-6) 

30 N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- ( 3-isopropyl- 

ureidcmethy 1 ) succinyl ) -L-4 -pyr idyl alanine methylamide 
ia]p = -25.4° (c 0.21, IN-HClaq.) 
mp : 222-227°C (dec.) 

NMR (DMSO-dg, 6) : 0.70 (3H, d, J=7H2), 0.75 (3H, d, 
35 J=7H2), 0.88 (IH, m) , 1.00 (2x3H, d, J=7Hz), 1.20 
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(IH, m) , 1.39 (IH, m), 2.37 (IH, m) , 2.57 (3H. d, 
J=5Hz), 2.75-2.84 (2H, ir J , 2.86 (IH, dd, 
lOHz), 2.97 (IH, dd, J=14, 6Hz), 3.62 (IH, dqq, 
J=7, 7, 7Hz), 4.54 (IH, ddd, J=10, 8, 6H2), 5,35 
(IH, dd, 6Hz), 5.72 (IH, d, J=7H2). 7.25 

(2xlH; br d, J=6Hz), 7.30-7.43 {5H, m) , 7.84 (IH, 
q, J=5H2), 8.25 (IH, d, J=8Hz), 8.42 (2xlH, br d, 
J=6Hz), 8.80 (IH, s), 10.46 (IH, s) 
HPLC : 5.9 min. (Nucleosil 5C18, 4 mme}) x 15 cm, 

MeCN:0.05l TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=4 55 

Example 17-7) 

N-[(2R,3R)-3-( 3-Ethylureidomethyl) -4-hydroxyamino-2- 
isobut ylsuccinyl ] -L-4 -pyr idylalanine methylamide 
[a]23 ^ ^25.3° (c 0.25, IN-HClaq.) 
mp : 237-243"C (dec. ) 
" NMR (DMSO-dg, 6) : 0.69 {3H, d, J=7Hz), 0.75 (3H, d, 
J=7Hz), 0.87 (IH, m), 0.96 (3H, t, J=7Hz) , 1.20 
(IH, m), 1.38 (IH, m), 2.20 (IH, m) , 2.37 (IH, m) , 
2.55 (3H, d, J-4.5HZ), 2.70-3.04 (6H, m) , 4.53 (IH, 
m) , 5.44 (IH, t, J=6H2), 5.80 (IH, t, J=5Hz), 7.25 
(2xlH, d, J=6H2), 7.85 (IH, q, J-4.5Hz), 8.25 (IH, 
d, J-8H2) , 8.41 (2xlH, d, J=6H2), 8.80 (IH, s), 
10.45 (IH, s) 
HPLC : 4.6 min. (Nucleosil 5C18, 4 mm(t> x 15 cm, 

MeCN:0.05l TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H-451 



Example 17-8) 

N- [ f 2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [3-(piperidin-i- 
yl ] propionylaminomethyl ]succinyl]-L-4-pyridylalanine 
methylamide 
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ia]^- = -26.3' (c 0.20, IN-HCiaq.) 
mp : 22'7-232°C (dec.) 

NMR (DMSO-dg, 5) : 0.72 (3H, d, J=7Hz), 0.77 {3H, d, 

J=7Hz), 0.87 (IH, m) , 1.24 (IH, m) , 1.30-1.58 (7H, 
5 m) , 2.10-2.25 {3H, m) , 2.27-2.54 (7H, m) , 2.57 (3H, 

d, J=5Hz), 2.72 (2H, t, J=6Kz) , 2.83 (IH, dd, J=13, 
lOHz), 2.96 (IH, dd, J=13, 4Hz), 4.55 (IH, ddd, 
J=10, 8, 4Hz), 7.24 (2xlH, d, J=6Hz) , 7.68 (IH, dd, 
J=6, 5Hz), 7.86 (IH, q, J=5H2), 8.29 (IH, d, 
10 J=8Hz), 8.38 (2xlH, d, J=6Hz) , 8.74 (IH, br), 10.34 

(IH, s) 

HPLC : 4.4 min. (Nucleosil 5C18, 4 min(t) x 15 cm, 

MeCN:0.05% TFAaq = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
15 MASS : M+H=519 

Example 17-9) 

N- [ {2R, 3R) -3- ( 3-tert-Butylureidomethyl ) -4-hydroxyamino- 
2-isobutylsuccinyl ] -L-4-pyr idylalanine methylamide 
20 [a]g3 = -27.2° (c 0.22, IN-HClaq.) 

mp : 196-200°C (dec.) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7H2), 0.75 (3H, d, 
J=7Hz), 0.88 (IH, m) , 1.19 (IH, m) , 1.20 (9H, s), 
1.40 (IH, m) , 2.17 (IH, m) , 2.35 (IH, ra) , 2.57 (3H, 
25 d, J=5Hz), 2.73 (IH, m) , 2.80-2.93 (2H, m) , 2.98 

(IH, dd, J=14, 4Hz), 4.54 (IH, m) , 5.35 (IH, dd, 
J=5, 5H2), 5.72 (IH, s) , 7.25 (2xlH, d, J=6Hz), 
7.83 (IH, q, J=5H2), 8.26 (IH, d, J=8Hz) , 8.42 
(2xiH, d, J=6Hz), 8..82 (IH, br), 10.46 (IH, s) 
30 HPLC : 5.7 min. (Nucleosil 5C18, 4 mm()) x 15 cm, 

MeCN:0.05l TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=479 



3 5 Example 17-10) 
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N - [ (2R, 3R) -3-Acetox.yacetamidomethyl-4 -hydroxyamip.o-2- 
isobutylsuccip.yi )-L-'^-pyridylaLanine methylamide 
[a]^^ = -26. A' (c C.25, iN-HClaq.) 
mp : 23C-236°C (dec.) 

NMR (DMSO-dg, 5) : 0.72 (3H, d, J=7Hz), 0.77 (3H, d, 

J=7H2), 0.87 (IH, ddd, J=12, 9, 3Hz), 1.24 (IH, m) , 

1.39 (IH, ddd, J=12, 9, 3H2), 2.08 (3H, s), 2.22 
(IH, ddd, J=10, 10, 3Hz), 2.43 (IH, ddd, J=ll, 11, 
3Hz), 2.56 (3H, d, J=4.5H2), 2.71 (IH, ddd, J=14, 
5, 4H2), 2.84 (IH, dd, J=14, llHz) , 2.89 (IH, m) , 
2.97 (IH, dd, J=14, 6Hz), 4.35 (IH, d, J=12Hz), 

4.40 (IH, d, J=12Hz), 4.55 (IH, ddd, J=ll, 8, 6Hz), 
7.25 (2xlH, d, J=6H2), 7.58 (IH, dd, J=6, 5Hz), 
7.86 (IH, q, J=4.5Hz), 8.32 (IH, d, J=8H2), 8.40 
{2xlH, d, J=6Hz) , 8.80 (IH, s), 10.39 (IH, s) 

HPLC : 4.6 min. (Nucleosil 5C18, 4 mmtj) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min., at R.T.) 

MASS : M+H=548 



Example 17-11) 

N- [ (2R, 3R) -3-Carboxylacetamidomethyl-4-hydroxyar:iino-2- 
iosbutylsuccinyl ] -L- 4 -pyr idyl alanine methyl amide 
[a]^^ = -32.6° (c 0.22, IN-HClaq. ) 
mp : 234-239°C (dec.) 

NMR (DMSO-dg, 5) : 0.71 (3H, d, J=7Hz) , 0.76 (3H, d, 
J=7Hz), 0.87 (IH, m) , 1.23 (IH, m) , 1.40 (IH, m) , 
2.21 (IH, m) , 2.43 (IH, m) , 2.55 (3H, d, J=4.5Hz), 
2.75-2.90 (3H, m) , 2.96 (IH, dd, J=14, 6Hz) , 3.06 
(IH, d, J=15Hz), 3.11 (IH, d, J=15Hz), 4.56 (IH, 
m) , 7.25 (2xlH, d, J=6H2), 7.71 (IH, dd, J=5.5, 
5.5Hz), 7.86 (IH, q, J=4.5Hz), 8.30 (IH, d, J=8H2) , 
8.40 (2xlH, d, J=6H2), 8.78 (IH, br) , 10.37 (IH, s) 

HPLC : 3.7 min. (Nucleosil 5C18, 4 m\<^ x 15 cm, 

MeCN : 0 . 05% TFAaq. = 10:90, 260 nm, flow rate 1.0 



wo 97/47599 



MASS 



121 

ml/min. , at R.T. } 
M-rH = 4 66 
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Example 17-12) 

5 N- [ (2R, 3R) -^-Hydroxyamino-2-isobutyl-3- (methoxycarbonyl - 

aminomethyi) succinyl ] -L- 4 -pyr idyl alanine methyl amide 
[a]23 = -27.1° (c 0.21, IN-HClaq.) 
mp : 226-230°C (dec.) 

NMR (DKSO-dg, 6) 0.73 (3H, d, J=7H2), 0.78 (3H, d, 

10 J-7H2), 0.87 (IH, m) , 1.27 (IH, m) , 1.38 (IH, m) , 

2.17 (IH, m) , 2.31 (IH, m) , 2.57 (3H, d, J=4.5Hz), 
2.68-2.89 (3H, m) , 2,95 (IH, dd, J=14, 4H2), 3.47 
(3H, s), 4.56 (IH, m), 6.57 (IH, dd, J=5, 5Hz) , 
7.26 (2xlK, d, J=6H2), 7.85 (IH, q, J=4.5H2), 8.31 
15 (IH, d, J=8Hz), 8.40 (2xlH, d, J=6H2) , 8.75 (IH, 

5), 10.32 (IH, s) 
HPLC : 4.2 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. - 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
20 MASS : M+H=438 

Example 17-13) 

N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (methoxy- 
acetamidomethyl ) succinyl] -L-4-pyridylalanine methylam.ide 
25 [a]P = -20.4° (c 0.35, IN-HClaq.) 

mp : 241-244°C (dec.) 

NMR (DMSO-dg, 6) : 0.72 (3H, d, J=7H2), 0.78 (3H, d, 
J=7Hz), 0.87 (IH, m) , 1.26 (IH, m) , 1.38 (IH, m) , 
2.24 (IH, ddd, J^lO., 10, 3Hz), 2.45 (IH, m) , 2,57 

30 (3H, d, J=4.5Hz), 2.62 (IH, ddd, J=12, 5, 4H2), 

2.83 (IH, dd, J=14, llHz) , 2.90-3.05 (3H, m) , 3.28 
(3H, s), 3.71 (2H, s), 4.54 (IH, ddd, J=ll, 8, 
5Hz), 7.10 (IH, dd, J=5, 5Hz) , 7.25 (2xlH, d, 
J=6Hz), 7.85 (IH, q, J=4.5H2), 8.36 (IH, d, J=8H2), 

35 8.39 {2xlH, d, J=6H2), 8.81 (IH, s), 10.40 (IH, s) 
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KPLC : H.l mm. (Nucleosii 5C18, 4 nan\()> x 15 cp., 

MeCN:0.05^ TFAaq. = 10:90; 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M-H=452 



Example 17-14) 

N- [ (2R, 3R) -4 -Hydroxyamino-2-isobutyl-3- {mesyiamino- 
mechyl ) succinyl 1 -L-4-pyridylalanine methyl amide 

[a]^^ = -15.8° (c 0.35, IN-HClaq.) 

mp : 223-226°C (dec. ) 

NMR (DMSO-dg, 5) : 0.75 (3H, d, J=7Hz), 0.80 (3H, d, 
J=7Hz), 0.90 (IH, m) , 1.31 {IH, m) , 1.40 (IH, m) , 
2.19 (IH, m), 2.35-2.48 (2H, m) , 2.57 {3H, d, 
J=4.5H2), 2.68 (3H, s), 2.80-2.95 (IH, m) , 2.85 
(IH, dd, J=14, llHz), 2.94 (IH, dd, J=14, 5Hz), 
4.51 (IH, ddd, J=ll, 7.5, SHz), 6.72 (IH, dd, J=7, 
5Hz), 7,29 (2xlH, d, J-7Hz) , 7,88 (IH, q, J=4 . 5Hz) , 
8.33 (IH, d, J=7.5H2), 8.46 (2xlH, d, J=6H2), 8.83 
(IH, s), 10.46 (IH, s) 

HPLC : 3,8 min. (Nucleosii 5C18, 4 mm(}) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min . , at R.T. ) 

^!ASS : M + H = 458 

Example 17-15) 

N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [3- {4-pyridyl) - 
ureidomethyl ] succinyl } -L-4 -pyridylalanine methyl amide 
[a]g^ = -44.6' (c 0.27, IN-HClaq. ) 
mp : 223-229°C (dec.) 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7Hz), 0.79 (3H, d, 
J=7Hz), 0.90 (IH, m) , 1.28 (1H-, m) , 1.41 (IH, m) , 
2.24 (IH, ddd, J=10, 9, 3Hz), 2.42 (IH, ddd, J=10, 
10, 3Hz), 2.57 (3H, d, J=4.5Hz), 2.68-2.91 (2H, m) , 
2.76 (IH, dd, J=14, lOHz), 2.96 (IH, dd, J=14, 
5Hz), 4.57 (IH, ddd, J=10, 8, 5Hz), 6.10 (IH, dd. 
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J=6, 6H2), 7.26 (2xlH, d, J=6H2), 7.37 (2xlH, brd/ 
J=5Hz), 7.87 (IH, q, J=4.5Hz), 8.21-3.36 f2H, m) , 
8.33 {IH, d, J=8Hz), 8.40 (2xlH, c, J=6H2), 3.87 
(IH. brl , 9.00 (IH, s) / 10.45 (IH, s) 
HPLC : 4.1 min. (Nucleosil 5C18, 4 Tm(^ x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T, ) 
M.ASS : M + H = 500 



Example 17-16) 

N- [ (2R, 3R) -3-Ben2enesulfonylaminomethyl-4-hydroxyamino- 
2-isobutylsuccinyl ] -L-4 -pyridylalanine methyl amide 
[a]l^ - -19,9° (c 0.13, IN-HClaq.) 
mp : 233-237X (dec.) 

NMR (DMSO-d^, 6) : 0.73 (3H, d, J=7Hz), 0.75 {3H, d, 
J=7H2), 0.90 (IH, m) , 1.26 (IH, m) , 1.42 (IH, m) , 
2.25-2.51 {3H, m) , 2.47 (3H, d, J=4.5H2), 2.56 (IH, 
dd, J=14, 7Hz), 2.71 (IH, dd, J=14, 7Hz) , 2.86 (IH, 
m) , 4.40 (IH, ddd, J=8, 7, 7H2), 7.04 (2xlH, d, 
J=6Hz); 7.46 (IH, dd, J=7, SHz), 7.49-7.58 (3H, m) , 
7.70 (IH, d, J=5H2), 7.72 (IH, d, J=5Hz), 7.79 (IH, 
q, J=4.5K2), 8.28 (IH, d, J=8Hz), 8.35 (2xlH, d, 
J=6H2), 8.87 (IH, s) r 10.49 (IH, s) 

HPLC : 6.1 min. (Nucleosil 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 15:85, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=520 



Example 17-17 ) 

N- [ (2R, 3R) -3-Glycoloylaminomethyl-4-hydroxyamino-2- 
isobutylsuccinyl ] -L-4-pyridyialanine methylamide 

[a]g- = -20.0" {c 0,38, IN-HClaq. ) 

mp : 221-226^0 (dec.) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7H2), 0.78 (3H, d, 
J-7HZ) , 0.88 (IH, m), 1.26 (IH, m) , 1.38 (IH, m) , 
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2.24 (IH, ddd, J=9, 9, 4Hz) , 2.41-2,53 (IH, m) , 
2.55 (3H, d, J=4.5H2), 2.71 (IH, add, J=12, 5, 
4H2), 2.85 (IH, dd, J=14, lOHz), 2.91-3.08 {IH, m) , 
2.96 (IH, dd, J=14, 5Hz), 3.75 (2H, br), 4.54 (IH, 
ddd, J=10, 8, 5H2), 5.46 (IH, br) , 7,11 (IH, dd, 
J=6, 5H2), 7.26 (2xlH, d, J=6H2), 7.85 (IH, q, 
J=4.5H2), 8.41 (2xlH, d, J=6H2) , 8.85 (IH, s), 
10.47 (IH, s) 

HPLC : 3.6 min, (Nucleosii 5C18, 4 rrunct) x 15 cm, 

MeCN:0.05% TFAaq. - 10:90, 260 nm, flow rate 1.0 
ml/mm., at R.T.) 

MASS : iy[ + H = 438 



Example 17-18) 

15 N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (phenoxycarbonyl- 

aminone thyl ) succinyl]-L-4-pyridylalanine methylamide 
!a]^2 ^ -34.5^ (c 0.30, IN-HClaq.) 
mp : 222-226-^0 (dec.) 

NMR (DMSO-dg, 5) : 0.75 (3H, d, J=7H2) , 0.81 (3H, d, 
20 J=7H2), 0.89 (IH, m) , 1.29 (IH, m) , 1.40 (IH, m) , 

2,22 (IH, ddd, J=10, 9, 3Hz) , 2.36-2.53 (2H, m) , 
2.57 (3H, d, J-4.5HZ), 2,80 (IH, m) , 2.82 (IH, dd, 
J=14, 11H2), 2.95 (IH, dd, J-14, 4Hz), 4.60 (IH, 
ddd, J=ll, 8, 4Hz), 7.11 (2xlH, d, J=7.5Hz), 7.19 
25 (IH, dd, J=7.5, 7.5Hz}, 7.22-7.32 (3H, m) , 7.38 

(2xlH, dd, J-7,5, 7.5H2), 7.87 (IH, q, J=4.5Hz), 
8.35 (IH, d, J=8Hz), 8.42 (2xlH, br) , 8.82 (IH, s), 
10.42 (IH, s) 
HPLC : 3.6 min. (Nucleosii 5C18, 4 mmct) x 15 cm, 
30 MeCN:0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 

ml/min . , at R.T.) 
MASS : M+H=500 



35 



Example 17-19) 

N- [ (2R, 3R) -4-Hydroxyamino-3- ( 2-indolylcarbonyiamino- 
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methyl) -2 -isobutylsuccinyl ] -L-4-pyridylalanine mechylamide 
[a)g2 = -24.3" (c 0.30, IN-HClaq.) 
mp : 23'3-238''C (dec.) 

NMR (DMSO-dg, 6) : 0.75 (3H, d, J=7Hz), 0.82 (3H, d, 
5 J=7.Hz), 0.92 (IH, ddd, J=13, 10, 3Hz) , 1.30 (IH, 

m) , 1.45 (IH, m) , 2.39 (iH, ddd, J=10, 9, 3Hz) , 
2.46-2.65 {IH, m) , 2.59 (3H, d, J=4.5Hz), 2.80 {IH, 
ddc, J=ll, 4, 3Hz), 2.87 (IH, dd, J=14, lOHz), 2.98 
(IK, dd, J=14, 6Hz), 3.15 (IH, m) , 4.59 (IH, ddd, 
10 J=10, 8, 6Hz), 7.02 (IH, dd, J=7.5, 7.5Hz;, 7.05 

(IH, s), 7.17 (IH, dd, J=7.5, 7.5Hz), 7.22-7.35 
(2H, br) , 7.42 (IH, d, J=7..5Hz), 7.60 (IH, d, 
J=7.5Hz), 7.89 (IH, q, J=4.5Hz), 7.95 (IH, dd, J=4 , 
4Hz), 8.29-8.50 (2H, br) , 8.43 (IH, d, J=8Hz), 8.75 
15 (IH, s), 10.37 (IH, s), 11.48 (IH, s) 

KPLC : 6.3 min . (Nucleosil 5C18, 4 mm(t» x 15 cm, 

MgCN:0.05% TFAaq. = 20:80, 260 nir„ flow rate 1.0 
ml/min. , at R. T. } 
MASS : M+H=52 3 

20 

Example 17-20) 

N- f (2R, 3R) -4 -Hydroxyamino-3- ( 3-indoiylcarbonylarr.ino- 
methyl ) -2 -isobutylsuccinyl ) -L- 4 -pyr idyl alanine methylamide 
[a]^2 ^ -25.4° (c 0.25, IN-HClaq.) 
25 mp : 21B-222°C (dec. ) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7Hz), 0.78 (3H, d, 
J=7Hz), 0.92 (IH, m) , 1.22 (IH, m) , 1.44 (IH, m) , 
2.36-2.53 (2H, m) , 2.59 (3H, d, J=4.5Hz), 2.88 (IH, 
dd, J=14, lOHz), 2.90-3.15 (3H, m) , 4.58 (IH, m) , 
30 7.08 (IH, dd, J=7.5, 7.5H2), 7.14 (IH, dd, J=7.5, 

7.5Hz), 7.26 (2xlH, d, J=6Hz)., 7.41 (IH, d, 
J=7.5Hz), 7.90 (IH, q, J=4.5Hz), 7.96 (IH, d, 
J=2Hz), 8.11 (IH, d, J=7.5Hz), 8.32-8.45 (3H, m) , 
8.75 (IK, s), 10.38 (IH, s), 11.49 (IH, d, J=2Hz) 
35 KPLC : 3.7 min. (Nucleosil 5C18, 4 min<t» x 15 cm, 
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MeCN;0.05% TFAaq. = 20:80, 260 nm, flow rate 1.0 
ml/min . , at R. T. } 
MASS : K+H=523 



5 Example 17-21) 

N- [ {2R, 3R) -4-Hydroxyamino-2-isobutyl-3- ( 2-methoxyethoxy- 
carbonylaminomethyl ) succinyl ] -pyridylalanine methylamide 
[a]p = -19. 5^^ (c 0.30, IN-HClaq.) 
mp : 223-227^C (dec.) 
10 NMR (DMSO-dg, 5) : 0.72 {3H, d, J = 7Hz), 0.78 (3r:, d, 

J-7HZ), 0.86 (IH, m) , 1.26 (IH, m) , 1.38 (IH; m) , 
2.17 (IH, ddd, J=10, 10, 3Hz), 2.43 (IH, m) , 2.46- 
2.60 (IH, m) , 2.56 (3H, d, J=4.5Hz), 2.76 (IH, m) , 
2.81 {IH, dd, J=14, llHz), 2.93 (IH, dd, J=14, 
15 5Hz), 3.25 (3H, s), 3.47 (2H, t, J=4Hz), 4,00 (2H, 

t, J=4Hz), 4.55 {IH, ddd, J=ll, 8, SHz) , 6.63 (IH, 
dd, J=5.5, 5.5Hz), 7.25 (2xlH, d, J=6Hz), 7.86 (IH, 
q, J=4.5Hz), 8.33 (IH, d, J=8Hz), 8.39 (2xlH, d, . 
J=6Hz), 8.76 (IH, s), 10.30 (IH, s) 
20 HPLC : 5.7 min. (Nucleosil 5C18, 4 mrn({) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 254 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : ■ M+H=482 



2 5 Example 17-22) 

N - [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-'3 - ( isobutoxy- 
carbonylaminomethyl ) succinyl] -L-4 -pyr idylalanine methylamide 
[a]p = -25.4° (c 0.31, IN-HClaq.) 
mp : 232-236°C (dec.) 
30 NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7Hz), 0.78 (3H, d, 

J=7Hz), 0.82-0.93 (IH, m) , 0.88 (2x3H, d, J=7Hz), 
1.26 (IH, m), 1.38 (IH, m) , 1.82 (IH, tqq, J=7, 7, 
7Hz), 2.18 (IH, m), 2.33 (IH, m) , 2.36-2.61 (IH, 
m), 2.56 (3H, d, J=4.5Hz), 2.77 (IH, m) , 2.82 (IH, 
35 dd, J=14, lOHz), 2.94 (IH, .dd, J=14, 6Hz), 3.68 
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{2H, d, J=7H2), 4.55 (IH, ddd, J-IO, 8, 6Hz), 6.50 
(IH, dd, J=6, 6H2), 7.26 (2xlH, d, J=5H2), 7.87 
(IH, q, J=4.5H2), 8.33 (IH; d, J=8Hz), 8.39 (2xlH, 
d, J=5Hz), 10.31 {IH, s) 
5 HPLC : 5.8 min. (Nucleosii 5C18, 4 mm(t> .x 15 cm, 

MeCN:0.05% TFAaq. = 15:85, 260 nm, flow rate 1.0 
ml/min. , at R. T. ) 
MASS : M+H=480 

10 Example 17-23) 



N- [ (2R, 3R) -3-Cyclopropanecarbonylaminomethyl-4 -hydroxy- 
amino-2-isobucylsuccinyl ]-L-4-pyridylaianine methyl amide 
[a]22 = -37.9° (c 0.29, IN-HClaq.) 
mp : 236-241'^C (dec.) 
15 NMR (DMSO-dg, 5) : 0.52-0.66 (4H, m) , 0.70 (3H, d, 

J=7Hz), 0.75 (3H, d, J=7Hz), 0.85 (IH, m) , 1.20 
(IH, m}, 1.38 (IH, m) , 1.48 (IH, m), 2.20 (IH, ddd, 
J=ll, 7, 7Hz), 2.39 (IH, ddd, J=ll, 9, 3H2), 2.54 
(3H, d, J=4.5H2), 2.70-2.82 (2H, m) , 2.84 (IH, dd, 
20 J=14, llHz), 2.95 (IH, dd, J=14, 5Hz), 4.54 (IH, 

ddd, J=ll, 8, 5H2), 7.22 (2H, br), 7.65 (IH, dd, 
J=5.5, 5.5Hz), 7.84 (IH, q, J=4.5H2), 8.28 (IH, d, 
J=8Hz), 8.37 (2H, br) , 8.76 (IH, s), 10.36 (IH, s) 
HPLC : 4.6 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 
25 MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M+H=448 

Example 17-24) 

30 N- ( (2R, 3R) -4-Hydroxyamino-2-isobutyi-3- (isopropoxy- 

carbonylaminomethyl) succinyl] -L-4 -pyridylalanine methylamide 
[a]l^ = "21. r (c 0.32, IN-HClaq.) 
mp : 230-236°C (dec.) 

NMR (DMSO-d^, 5) : 0.72 (3H, d, J=7H2), 0.78 (3H, d, 
35 J=7Hz), 0.86 (IH, m) , 1.14 (2x3H, d, J=7H2), 1.25 
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(IH, m) , 1.31 (IH, m) , 2.17 (IH, ddd, J=9, 9, 4Hz) , 
2.42 {IK, m), 2.44-2.59 (IH, m) , 2.56 {3H, d, 
J=4.5Hz), 2.75 (IH, m) , 2.81 (IH, dd, J=14, lOHz), 
2.93 (IH, dd, J=14, 5Hz), 4.54 (IH, ddd, J=10, 8, 
5 5Hz), 4.69 (IH, qq, J=7, 7Hz), 6.37 (IH, dd, J=5, 

5Hz), 7.25 (2.V.1H, d, J=6Hz), 7.84 (IH, q, J=4.5Hz), 
8.32 (IH, d, J=8Hz), 8.40 {2;<1H, brd, J=6Hz), 8.75 
(IH, s), 10.29 (IH, s) 
HPLC : 7.9 rain. (Nucleosil 5C18, 4 ma^ >: 15 cm, 
10 MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M+H=466 



Example 17-25) 

15 N- [ {2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (2-pyrrolyl- 

carbonylaminomethyl) succinyl] -L-4 -pyridylalanine methylamide 
[a]§3 = -23.0° (c 0.21, IN-HClaq.) 
mp : 220-224''C (dec.) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7H2), 0.78 (3H, d, 
20 J=7Hz), 0.88 (IH, m) , 1.25 (IH, m) , 1.40 (IH, m) , 

2.33 (IH, ddd, J=10, 9, 4Hz) , 2.38-2.50 (IH, m) , 
2.56 (3H, d, J=4.5Hz), 2.77 (IH, m) , 2.85 (IH, dd, 
J=14, llHz), 2.95 (IH, dd, J=14, 4Hz) , 3.08 (IH, 
m) , 4.55 (IH, m) , 6.03 (IH, dd, J=3, 3Hz) , 6.67 
25 (IH, br), 6.81 (IH, br) , 7.24 (2xlH, d, J=6Hz), 

7.44 (IH, dd, J=5.5, 5.5Hz), 7.87 (IH, q, J=4.5Hz), 
8.30-8.43 (3H, m) , 8.73 (IH, s), 10.32 (IH, s), 
11.32 (IH, br) 
HPLC : 8.5 min. (Nucleosil 5C18, 4 mn\(\> x 15 cm, 
30 MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M+H=4 7 3 



35 



Example 17-26) 

N- f (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (pyrazin-2-yl- 
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carbonyiaminomerhyi ) succinyl] -L-4 -pyridylaianine methylamide 
[a]g^ = -22.8° (c 0.25; IN-HCiaq.) 
mp : 234-238"C (dec. ) 

NMR (DMSO-dg, 5) : 0.74 (3H; d, J-7Hz), 0.80 (3H, d, 
J=7Hz), 0.90 (IH, ddd, J=13, 10, 3H2), 1.29 (IH, 
m), 1.42 (IH, m) , 2.39 (IH, ddd, J=1C, 9, AHz) , 
2.48-2.62 (IH, m) , 2.57 (3H, d, J=4.5Hz), 2.76-2.91 
(2H, m) , 2.96 (IH, dd, J=14, 5Hz), 3.26 (IH, m) , 
4.57 (IH, m) , 7.26 (2xlH, d, J=7Hz) , 7.87 (IH, q, 
J=4.5Hz), 3.25 (IH, dd, J=5.5, 5.5H2), 8.37 (2xlH, 
d, J=7Hz), 8.44 (IH, d, J=8Hz) , 8.73 (IH, br), S.83 
(IH, s), 8.88 (IH, d, J=2H2), 9,17 (IH, s), 10.46 
(IH, s) 

H?LC : 6.0 min. (Nucleosil 5C18, 4 min<{) x 15 cm, 

iy!eCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min.^ at R.T. ) 

MASS : M+H=486 



Example 17-27) 

N- [ (2R, 3R) -3-Ethanesulfonylaminomethyl-4-hydroxyamino-2- 
isobutyl succinyl ]-L-4-pyridylalanine methyl amide 
(a]g^ = -22.3° (c 0.24, IN-HClaq.) 
mp : 240-246"C (dec.) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7Hz), 0.79 (3H, d, 

J=7Hz), 0.89 (IH, ddd, J=13, 10, 3Hz), 1.10 (3H, t, 
J=7,5Hz), 1.30 (IH, m), 1.40 (IH, m) , 2.18 (IH, 
ddd, J=13, 10, 3Hz), 2.32-2.47 (2H, m) , 2.57 (3H, 
d, J=4.5Hz), 2.70 (2H, q, J=7.5Hz), 2.79-2.98 (3H, 
m) , 4.50 (IH, m) , 6.73 (IH, dd, J=6, SHz), 7.27 
(2xlH, d, J=6Hz), 7.88 (IH, q, J-4.5H2), 8.31 (IH, 
d, J=8H2), 8.45 (2xlH, brd, J=6H2) , 8.81 (IH, s), 
10 . 44 (IH, s) 

HPLC : 4.5 min. (Nucleosil 5C18, 4 nrndf x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
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MASS : M+H=472 

Example 17-28) 

N-[(2R,3R)-3-( 3-Furoylaminomethyl ) -4 -hydroxyamino-2- 
isobutylsuccin yl ] -L-4-pyridylalanine methylamide 

[a]^^ = -25.0° (c 0.28, IN-HClaq.) 

mp : 225-228"C (dec. ) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7H2) , 0.79 (3H, d, 

J=7Hz), 0.89 (IH, ddd, J=13, 11, 2.5H2), 1.27 (IH, 
m) , 1.41 (IH, ddd, J=13, 11, 2.5Hz), 2.34 (IH, ddd, 
J=1C, 10, 4H2), 2.45 {IH, m) , 2.57 (3H, d, 
J=4.5H2), 2.73 (IH, ddd, J=13, 5.5, 4H2), 2.86 (IH, 
dd, J=14, lOHz), 2.92-3.08 (IH, m) , 2.98 (IH, dd, 
J=14, 4Hz), 4.57 (IH, m) , 6.80 (IH, s), 7.28 (2xlH, 
d, J=6Hz), 7.69 (IH, s), 7.75 (IH, dd, J=5.5, 
5.5Hz), 7.87 (IH, q, J=4.5H2), 8.11 (IH, s), 8.30- 
8.47 (3H, m) , 8.72 (IH, s), 10.34 (IH, s) 

HPLC : 6.4 min. (Nucieosil 5C18, 4 rm^ x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=474 

Example 17-29) 

N- [ (2R, 3R) -3- (2-Furoylaminomethyl) -4 -hydroxyamino-2- 
isobutylsuccinyl] -L-4-pyridylalanine methylamide 

[a]^^ = -22.8° (c 0.23, IN-HClaq.) 

mp : 231-235'^'C (dec.) 

NMR (DMSO-d^, 6) : 0.73 (3H, d, J=7H2), 0.80 (3H, d, 
J=7Hz), 0.89 (IH, m) , 1.27 (IH, m) , 1.41 (IH, m) , 
2.35 (IH, ddd, J=10, 9, 4H2), 2,43-2.55 (IH, m) , 
2.57 (3H, d, J=4.5H2), 2.70 (IH, ddd, J=12, 5.5, 
4Hz), 2.84 (IH, dd, J-13, llHz), 2.95 (IH, dd, 
J=13, 5Hz), 3.08 (IH, m) , 4.56 (IH, ddd, J=ll, 8, 
5H2), 6.60 (IH, dd, J=3, 2H2) , 7,05 (IH, d, J-=3H2), 
7.25 (2xlH, d, J=6Hz), 7.73 (IH, dd, J=5.5, 5.5Hz), 
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7.80 (IH, d, J=2H2), 7.87 (IH. q, J=4.5Hz), 8.36 

(2xlH, J=6Hz), 8.^0 {IH, d, J=8Hz), 8.77 (IH, 
s), 10.37 (IH, 5) 
HPLC : 7.0 min. (Nucleosii 5C18, 4 mm(t) x 15 cm, 
5 MeCN:0.05% TFAaq. = 10.90, 260 nm, flow rate 1.0 

ml/min. , at R.T . ) 
MASS : M+H=474 

Example 17-30) 

10 N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (trif luoro- 

acetamidomethyi) succinyl] -L- 4 -pyr idyl alanine methylamide 
ia]5^ = -24.9" (c 0.24, IN-HClaq. ) 
mp : 223-227°C (dec.) 

NMR {DMSO-dg, 51 : 0.73 {3H, d, J=7Hz), 0.78 (3H, d, 
15 J=7Hz), 0.84 (IH, m) , 1.28 (IH, m) , 1.39 (In, m) , 

2.24 (IH, ddd, J=9, 9, 3Hz), 2.30-2.52 (2H, m) , 
2.57 (3H, d, J=4.5H2), 2.81 (IH, dd, J=14, llHz), 
2.89 (IH, m), 2.96 (IH, dd, J=14, 4Hz) , 4.60 (IH, 
m) , 7.29 (2xlH, d, J=6H2) , 7.88 (IH, q, J=4.5Hz), 
20 8.29-8.45 (3H, m) , 8.78 (IH, s), 9.02 (IH, dd, J=5, 

5Hz), 10.41 (IH, 5) 
HPLC : 5.9 min. (Nucleosii 5C18, 4 mm<t) x 15 cm, 

iyieCN:0,05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
25 MASS : M+H=476 

Example 17-31) 

N- ( (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [ (S) -2- 
pyrrolidon-5-ylcarbonylaminomethyl ] succinyl } -L-4- 
30 pyridylalanine methylamide 

[a]g2 = -36.5° (c 0.22, IN-HClaq.) 

mp : 248-254^^0 (dec.) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7Hz), 0.79 (3H, d, 
J=7Hz), 0.87 (IH, m) , 1.26 (IH, m) , 1.40 (IH, m) , 
35 1.83-2.30 (5H, m) , 2.40 (IH, m) , 2.55-2.65 (IH, m) , 



wo 97/47599 PCT/JP97/02004 

132 

2,58 (3H, d, J=4.5Hz), 2.72 (IH, m) , 2.87 (IH, dd, 
J=14, llHz), 3-00 (IH, dd, J=14, 5Hz), 3.91 (IH, 
m), 4.59 (IH, ddd, J=ll, 8; 5Hz), 7.36 {2xlH, d, 
J=6Hz), 7.61 (IH, dd, J=6, 6Hz), 7.68 (IH, s), 7.90 
(IH, q, J=4.5Hz), 8.35 (IH, d, J=8H2), 8.44 (2xlH, 
d, J=6Hz), 8.74 (IH, s), 10.38 (IH, s) 

HPLC : 4.3 min. (Nucleosil 5C18, 4 mm<\> x 15 cm, 

MeCN:0.05% TFAaq. - 10:90, 260 nm, flow rate 1.0 
xl/nnin . , at R.T. ) 

MASS : IM-H = 491 

Example 17-32) 

N- [ {2R, 3R) -4-Hydroxyamino-3- ( imida zol-4 - ylacet ylamino- 
methyl) -2-isobutylsuccinyl ] -L-4 -pyr idyl alanine methylanide 
(a]5- = -28.1° (c 0.23, IN-HClaq.) 
mp : 234'-242°C -(dec. ) 

NMR (DMSO-dg, 6) : 0.71 (3H, d, J=7H2), 0.76 (3H, d, 
J=7H2), 0,86 (IH, m), 1.23 (IH, m) , 1.38 (IH, m) , 
2.21 (IH, ddd, J=9, 9, 4Hz) , 2.45 (IH, m) , 2.55 
(3H, d, J-4.5H2), 2.67-2.90 (3H, m) , 2.95 (IH, dd, 
J=14, 6Hz), 3.30 (2H, s), 4.53 (IH, m) , 6.90 (IH, 
s), 7.23 (2xlH, d, J-6H2), 7.52 (2H, dd, J=6, 6Hz), 
7.63 (IH, s), 7.85 (IH, q, J=4.5Hz), 8.31-8.43 (3H, 
m) , 10.45 (IH, 5) 

HPLC : 3.1 min. (Nucleosil 5C18, 4 mm(J) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min . , at R.T. ) 

MASS : M-H=488 

Example 17-33) 

N- [ (2R, 3R) -3- ( 3-Carboxypropionylaminomethyl) -4-hydroxy- 
amino-2-isobutylsuccinyl] -L-4-pyridylalanine methylamide 
[a]22 = -32.4^ (c 0.26, IN-HClaq.) 
mp : 215-221°C (dec.) 

NMR (DMSO-dr, 5) : 0.72 (3H, d, J=7Hz), 0.77 (3H, d, 
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J=7Hz), 0.86 {IH, mi, 1.22 (1.4, it.) , 1.33 (iH, m; , 
2.13-2.47 (6H, m) , 2.57 (3H, d, J=4.5Hz), 2.68-2.78 
(2H, m) , 2.83 {IH, dd, J=14, llHz), 2.96 (IH, dd, 
J=14, 6H2), 4.57 (IH, ddd, J=ll, 8, 6Hz), 7.23 
5 {2xlH, d, J=6Hz), 7.47 (IH, dd, J=5.5, 5.5Hz), 7.86 

(IH, q, J=4.5Hz), 8.30 (IH, d, J=8Hz), 8.40 (2xlH, 
d, J=6Hz), 8.74 (IH, br) , 10.31 (IH, s) 
HPLC : 3.9 min. (Nucleosil 5C18, 4 mm(t> x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
10 ml/min. , at R.T. ) 

MASS : M-^H = 480 

Example 17-34) 

N- ( (2R, 3R) -3- (N-Acetylglycyl) aminomethyl-4-hydroxyamino- 
15 2-isobutylsuccinyl ] -L-4-pyridylalanine methylamide 
(alg2 = -18. 7» (c 0.37, IN-HClaq.) 
mp : 225-233°C (dec.) 

NMR (DMSO-dg, 6) : 0.72 (3H, d, J=7Hz), 0.78 (3H, d, 
J=7Hz), 0.86 (IH, m) , 1.24 (IH, m) , 1.39 (IH, m) , 
20 1.87 (3H, s), 2.20 (IH, m) , 2.45 (IH, m) , 2.54 (3H, 

d, J=4.5Hz), 2.73 (IH, m) , 2 . 8 3-2 . 96 (2H, m) , 2.95 
(IH, dd, J=14, lOHz), 2.96 (IH, dd, J=14, 7Hz), 
3.60 (2H, d, J=6Hz), 4.53 (IH, ddd, J=10, 8, 7Hz), 
7.23 (2xlH, d, J=6Hz) , 7.44 (IH, dd, J=5.5, 5.5Hz), 
25 7.84 (IH, q, J=4.5Hz), 8.09 (IH, t, J=6Hz), 8.26 

(IH, d, J=8Hz), 8.40 (2xlH, d, J=6Hz) , 8.79 (IH, 
s), 10.39 (IH, s) 
HPLC : 4.3 min. (Nucleosil 5C18, 4 mm4» x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
30 ml/min. , at R.T. ) 

MASS : M+H=479 



Example 17-35) 

N-{(2R,3R)-3-[(2R) -Glyceroylarainomethyl ] -4-hydroxyamino- 
35 2-isobutylsuccinyl } -L-4-pyridylalanine methylamide 
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fa)23 = .7_go (c 0.41, IN-KClaq.) 
mp : 214-22C'C (dec.) 

NMR (DMSO-dg, 5) : 0.72 (3H, d, J=7H2), 0.78 (3H, d, 
J=7H2), 0.87 (IH, m) , 1.25 (IH, m) , 1.38 (IH, m) , 
2.23 (IH, ddd, J=9, 9, 4Hz) , 2.47 (IH, m) , 2.55 
(3H, d, J=4.5Hz), 2.61 (IH, ddd, J=13, 5, 4H2) , 
2.83 (IH, dd, J=13, llHz), 2.91-3.06 (IH, ra) , 2.95 
(IH, dd, J=13, 6Hz), 3.45 (IK, m) , 3.58 (IH, m) , 
3.83 (IH, m), 4.54 (IH, ddd, J=ll, 6, 6H2), 4.73 
(IH, dd, J=6, 6Hz), 5.50 (IH, d, J=5Hz) , 7.15 (IH, 
dd, J=5.5, 5.5Hz), 7.24 (2xlH, d, J=6Hz), 7.84 (IH, 
q, J=4.5Hz), 8.33 (IH, d, J=8Hz) , 8.40 (2xlH, d, 
J=6Kz), 8.84 (IH, s), 10.43 (IH, s) 

H?LC : 4.0 min. (Nucleosii 5C18, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nrr„ flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=468 

Example 17-36) 

N- ( ( 2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [ (3-methoxy- 
■ carbonylniethyl ) ureidomethyl] succinyl] -L-4-pyridylalanine 
methylamide 

[a]g2 = -27.4° (c 0.31, IN-HClaq.) 
mp : 210-214°C (dec.) 

NMR (DMSO-dg, 6) : 0.70 (3H, d, J=7Hz), 0.74 (3H, d, 
J=7H2), 0.87 (IH, m) , 1.20 (IH, m) , 1.39 (IH, m) , 
2.21 (IH, ddd, J=10, 9, 4Hz) , 2.38 (IH, ddd, J=ll, 
10, 2Hz), 2.54 (3H, d, J=4.5Hz), 2.71-2.92 (3H, m) , 
2.97 (IH, dd, J=14, 5Hz) , 3.61 (3H, s) , 3.75 (2H, 
d, J=6Hz), 4.53 (IH, m) , 5.97 (IH, dd, J=6, 6H2) , 
6.26 (IH, t, J=6H2), 7.22 {2xlH, d, J=7Hz), 7.83 
(IH, q, J=4.5Hz), 8.24 (IH, d, J=8Hz), 8.40 (2xlH, 
d, J=7Hz), 8.81 (IH, s), 10.45 (IH, s) 

HPLC : 5.2 min. (Nucleosii 5C18, 4 nrn^ x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
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ml/min, , at R.T. ) 
MASS : M+H-495 

Example 17-37) 

N - [ (2R, 3P.) - 4-Hydroxyamino-2-isobutyl-3 - ( 3-methylureido- 
methyl ) succinyl ] -L-4-pyridylalanine methylamide 
[a]P = -22.1° (c 0.36, IN-HClaq.) 

: 223-226°C (dec.) 
NMR (DM30-dg, 5) : 0.70 {3H, d, J=7Hz), 0.74 (3H, d, 
J=7Hz), 0.87 (IH, m), 1.20 (IH, m) , 1.38 (IH, m) , 
2.20 (IH, m) , 2.38 (IH, ddd, J=10, 10, 3H2), 2.51 
(3H, d, J=4.5Hz), 2.56 (3H, d, J=4.5H2), 2.80 (2H, 
t, J=6H2), 2.86 (IH, dd, J=14, lOHz), 2.97 (IH, dd, 
J-14, 6Hz), 4.53 (IH, ddd, J=10, 8, 6Hz), 5.49 (IH, 
c, J-6HZ), 5.71 (IH, q, J=4.5Hz), 7.23 (2xlH, d, 
J=6Hz), 7.85 (IH, q, J=4.5Hz), 8.28 (IH, d, J=8Hz), 
8.40 (2xlH, d, J=6Hz), 8.78 (IH, s), 10.43 (IH, s) 
HPLC : 4.0 min. (Nucleosil 5C18, 4 wm^ x 15 cm, 

MeCN:0.05% TFAaq. - 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=437 

Example 17-38) 

N-{ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [3- (methyl- 
carbamoylmethyl) ureidomethyl ] succinyl ) -L-4-pyridylalanine 
methylamide 

[a]^-^ - -26.2° (c 0.28, IN-HClaq.) 

mp : 233-237=*C (dec.) 

NMR (DMSO-d^, 5) : 0.71" (3H, d, J=7Hz), 0.75 (3H, d, 
J=7Hz), 0.87 (IH, m) , 1.21 (IH, m) , 1.38 {IH, m) , 
2.17 (IH, ddd, J=10, 9, 4H2) , 2.38 (IH, ddd, J=10, 
10, 3Hz), 2.53-2.69 (IH, m) , 2,56 (3H, d, J=4.5Hz), 
2.60 (3H, d, J=4.5Hz), 2.70-2.86 (IH, m) , 2.84 (IH, 
dd, J=14, lOHz), 2.99 (IH, dd, J-14, 5H2) , 3.53 
(IH, dd, J=17, 6H2), 3.58 (IH, dd, J=17, 6Hz) , 4.54 
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(IH, add, J=10, 8, 5Hz), 5.80 (IH, dd, J=6, 6Hz), 
6.17 (IH, dd, J=6, 6Hz), 7.25 (2xlH, d, J=6H2), 
7.7^ {IH, q, J=4.5H2), 7.85 (IH, q, J=4.5Hz), 8.25 
(IH, d, J=8Hz), 8.^0 (2xlH, d, J=6Hz), 8.80 (IH, 
s), 10.43 (IH, s) 
HPLC : 4.3 mm. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml /min . , at R . T . } 
MASS : M+H=494 



Example 17-39) 

N-{ {2R,3R)-3-[ (2S) -Gl yceroylaminomethyl ] -4-hydroxyamino- 
2- isobutylsuccinyl } -L-4 -pyr idyl alanine methyl amide 
[a]^3 = -33.2° (c 0.36, IN-HClaq.) 
mp : 211-220^C (dec.) 

NMR (DMSO-dg, 5) : 0.72 (3H, d, J=6.3Hz), 0.76 (3H, d, 
J=6.3Hz), 0.86 (IH, m) , 1.24 (IH, m) , 1.40 (IH, m) , 
2.23 (IH, m) , 2.40-2.62 (IH, m) , 2.54 (3H, d, 
J=4.5H2), 2.70 (IH, m) , 2.78-3.10 (3H, m) , 3.46- 
3.66 (2H, m) , 3.85 (IH, m) , 4.52 (IH, m) , 5.00 (IH, 
br), 5.48 (IH, d, J=6.2H2), 7.23 (2xlH, d, 
J=5.5H2), 7.29 (IH, m) , 7.81 (IH, q, J=4.5H2), 8.28 
(IH, d, J=8.1H2), 8.39 (2xlH, d, J=5.5H2), 8.85 
(IH, sO , 10.48 (IH, s) 

HPLC : 4.2 min. (Nucleosil 5C18, 4 mm(J) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=468 



Example 17-4 0) 

N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (methanesulf onyl- 
acetylaminomethyl ) succinyl] -L-4 -pyridylalanine methylamide 
[a]§^ = -26.0° (c 0.36, IN-HClaq.) 
mp : 247-252°C (dec. ) 

NMR (DMSO-dg, 6) : 0.73 {3H, d, J-7Hz), 0.78 (3H, d, 
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J=7Hz), 0.87 (IH, m) , 1.25 (IH, m) , 1.41 (IH, m) , 
2.20 (IH, m), 2.41 (IH, m) , 2.56 (3H, d, J=4.5Kz), 
2.70-2.87 (2H, n) , 2.84 {IH, dd, J=14, i2Hz), 2.96 
{IH, dd, J=14, 5Hz), 3.10 {3H, s), 3.98 {2H, s) , 
5 4,58 (IH, ddd, J=12, 8, SHz), 7.24 (2xlH, d, 

J=6Hz), 7.87 {IH, q, J=4.5Hz), 8.02 (IH, dd, J=5, 
6Hz), 8.28 (IH, d, J=8Hz) , 8.40 (2xlH, d, J=6H2) , 
8.77 (IH, s), 10.40 (IH, s) 
HFLC : 4.5 min. (Nucleosil 5C18, 4 mm<^ x 15 cm, 
10 iy!eCN:0.05% TFAaq. - 10:90, 260 nm, flow rate 1.0 

ml/min. , at R. T. ) 
MASS : M+H=500 



Example 17-41) 

15 N- [ {2R, 3R) -3- ( 2-Acetoxyethoxy ) carbonylaminomethyl-4- 

hydroxyamino-2-isobutylsuccinyl ] -L-4-pyridylalanine 
methyiamide 

[a]g3 = -19.8" (c 0.34, IN-HClaq.) 
mp : 223-228°C (dec.) 
20 NMR (DMSO-d^, 6) : 0.72 {3H, d, J=7Hz), 0.78 (3H, d, 

J=7Hz), 0.86 (IH, m) , 1.27 (IH, m) , 1.38 {IH, m) , 
2.02 (3H, s), 2.17 (IH, m) , 2.35-2.61 {2H, m) , 2.56 
(3H, d, J=4.5H2), 2.76 (IH, m) , 2.81 (IH, dd, J=14, 
llHz), 2.94 (IH, dd, J=14, 5Hz) , 4.03-4.20 {4H, m) , 
25 4.56 (IH, ddd, J=ll, 8, 5Hz), 6.70 (IH, dd, J=5, 

5Hz) , 7.24 (2H, d, J=6Hz) , 7.85 (IH, q, J-4.5Hz), 
8.32 (IH, d, J=8H2), B.38 {2H, d, J=6Hz) , 8.75 (IH, 
s), 10.30 (IH, s) 
HPLC : 8.2 min. (Nucleosil 5C18, 4 mm(|) x 15 cm, 
30 MeCNrO.OSI TFAaq. = 10:90, 260 nm, flow rate 1.0 

ml/min. , at R.T. ) 
MASS : M+H=510 

Example 17-42) 

35 • N- [ (2R, 3R) -4 -Hydroxyamino-3- ( 2-hydroxyethoxy ) carbonyl- 
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aminomethyl-2-isobutylsuccinyl ] -L-'J-pyridylalanine 
methylamide 

(alg^ = -22.4° (c 0.32, IN-HClaq.) 
mp : 215-219''C (dec. ) 
5 NMR (DMSO-dg, 5) : 0.73 (3K, d, J=7Hz), 0.79 (3.H, d, 

J=7Hz), 0.87 (IH, m) , 1.27 {IH, m) , 1.38 (IH, m) , 
2.17 (IH, ddd, J=9, 9, 4Hz), 2.43 (IH, m) , 2.45- 
2.60 (IH, m) , 2.56 ('3H, d, J=4.5Hz), 2.70-2.84 (IH, 
m) , 2.82 (IH, dd, J=14, llHz) , 2.94 (IH, dd, J=14, 
10 5H2), 3.53 (2H, t, J=4Hz) , 3.90 (2H, t, J=4Hz) , 

4.56 (IH, ddd, J=ll, 6, SHz), 4.75 (IH, br) , 6.52 
(IB, dd, J=5, 5Hz), 7.25 (2xlH, d, J=6Hz), 7.86 
(IH, q, J=4.5Hz), 8.33 (IH, d, J=8Hz), 8.40 {2xlH, 
d, J=6Hz), 8.77 (IH, s), 10.31 (IH, s) 
15 HPLC : 4.4 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M+H=4 68 

20 Example 17-43) 

N-((2R,3R)-3-((2S) -2-tert-Butoxycarbonyiamino-3-hydroxy- 
propionyl] aminoraethyl ] -4-hydroxyamino-2-isobutylsuccinyl ) -L- 
4 -pyridylalanine methylamide 

[a]g3 = -38.1° (c 0.38, IN-HClaq.) 
25 mp : 214-217''C (dec.) 

NMR (DMSO-dg, 6) : 0.73 (3H, d, J=7Hz), 0.77 (3H, d, 

J=7Hz), 0.85 (IH, m) , 1.23 (IH, m) , 1.31-1.47 (IH, 
m) , 1.39 (9H, s), 2.15 (IH, m) , 2.41-2.70 (2H, m) , 
2.56 (3H, d, J=4.5Hz)-, 2.70-2.84 (IH, m) , 2.81 (IH, 
30 dd, J=13, lOHz), 2.97 (IH, dd, J=13, 5Hz), 3.53 

(2H, br d, J=5Hz), 3.95 (IH, dt, J=8, 5Hz), 4.60 
(IH, ddd, J=10, 8, 5Hz), 6.50 (IH, d, J=8Hz) , 7.26 
(2xlH, d, J=6Hz), 7.52 (IH, dd, J=5, 5Hz), 7.90 
(IH, q, J=4.5Hz), 8.33 (IH, d, J=8Hz), 8.39 (2xlH, 
35 d, J=5Hz), 8.79 (IH, s), 10.36 (IH, s) 
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5.1 min. (Nucleosil 5C18, 4 nuncj) x 15 cm, 
MeCN:0.05% TFAaq. = 15:85, 250 nm, flow rate 1.0 
ml/min. , at R.T. ) 
M+H=567 



Example 17-44) 

N- [ (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- (methanesulf onyl- 
aminomethyl) succinyl ] -L-3-pyridylalanine methylamide 
[a]P = -19.4° (c 0.31, IN-HClaq.) 
mp : 230-233°C (dec. ) 

NMR (DMSO-dg, 5) : 0.73 {3K, d, J=7Hz), 0.80 (3H, d, 

J=7Hz), 0.90 (IH, m), 1.22-1.48 (2H,. m) , 2.17 (IH, 
m), 2.30-2.46 (2H, m) , 2.55 (3H, d, J=5Hz), 2.70 
{3H, s), 2.77-3.00 (3H, m) , 4.47 (IH, m) , 6.70 (IH, 
dd, J=5, 5Hz), 7.03 (IH, dd, J=7.5, 5Hz), 7.68 (IH, 
br d, J=7.5Hz), 7.85 (IH, q, J=5Hz), 8.30 (IH, d, 
J=8Hz), 8.39 (IH, br), 8.47 (IH, s), 8.82 (IH, s), 
10.43 (IH, s) 

HPLC : 4.3 min. (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 250 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=4 58 

Example 17-45) 

N- [ ( 2R, 3R) -3-Acetoxyacetylaminomethyl-4-hydroxyamino-2- 
isobutylsuccinyl] -L-3-pyridylalanine methylamide 
[a]^'' = -26.9° (c 0.25, IN-HClaq.) 
mp : 206-208°C (dec. ) 

NMR (DMSO-dg, 5) : 0.72 (3H, d, J=7Hz), 0.79 (3H, d, 
J=7Hz), 0.86 (IH, m), 1.25 (IH, m) , 1.38 (IK, m) , 
2.08 (3H, s), 2.20 (IH, ddd, J=9, 9, 4Hz) , 2.42 
(IH, ddd, J=10, 9, 2Hz), 2.47-2.60 (IH, m) , 2.55 
(3H, d, J=4.5Hz), 2.75-2.90 (2H, m) , 2.95 (IH, dd, 
J=14, 6Hz), 4.34 (IH, d, J=15H2) , 4.38 (IH, d, 
J=15Hz), 4.51 (IH, m) , 7.20 (IH, dd, J=7.5, 5Hz) , 
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7.56 (IH, dd; J=6, GHz), 7.63 (IH, br d, J=7.5Hz), 
7.84 {IH, q, J-4.5HZ), 8.29 (IH, d, J=8Hz). 8.33 
(IH, d, J=5Hz). 3.43 (IH, s), 8.78 (IH, s), 10.37 
(IH, s) 

HPLC : 5.1 min. (Nucleosil 5C18, 4 mmc|) x 15 cm, 

MeCN:0.05% TFAaq. = 1C:90, 260 nm, flow rate 1.0 
mi/min. , at R.T. ) 

MASS : M-H=48C 



Example 17-46) 

N- ( (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [ (2R) -5-oxo- 
tetrahydrof uran-2-ylcarbonylaminomethyl ] succinyl } -L-4- 
pyridylalanine methylamide methanesulf onate 

[a]^^ = -13.4^ (c 0.35, IN-HClaq.) 

mp : 197-204"C (dec.) 

NMR (DMSO-dg, 6) : 0.74 (3H, d, J=7Hz), 0.80 (3H, d, 
J=7Hz), 0.88 (IH, m), 1.27 (IH, m) , 1.38 (IH, m) , 
2.09 (IH, m) , 2.15 (IH, ddd, J=9, 9, 3H2), 2.28- 
2.53 (5H, m) , 2.30 (3H, s), 2.60 {3H, d, J=5Hz), 
2.78 (IH, m) , 3.07 (IH, dd, J=13, llHz), 3.22 (IH, 
dd, J=13, 5H2), 4.60 (IH, m) , 4.70 (IH, ddd, J-11, 
8, 5Hz), 4.78 (IH, dd, J-8, 6Hz) , 7.73 (IH, dd, 
J=6, 5Hz), 7.85-7.98 (IH, m) , 7.91 (2xlH, d, 
J=6Hz), 8.42 (IH, d, J=8Hz), 8.75 (2xlH, d, J=6H2) , 
10.46 (IH, s) 

HPLC : 4.5 min. (Nucleosil 5C18, 4 ma<^ x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M+H=492 



Example 17-47) 

N'- [ (2R, 3R) -3-Hydroxyacetylaminomethyl-4 -hydroxyamino-2- 
isobutyl succinyl ] -L-3-pyr idyl alanine methylamide 
methanesulf onate 

[al^^ = -17.5° (c 0.30, IN-HClaq.) 
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mp : 159-171°C (dec.) 

NMR (DMSO-dg, 5) : 0.75 (3H, d, J=7Hz), 0.80 (3H, d, 
J=7Hz), 0.89 (IH, m), 1.28 (IH, m) , 1.38 (IH, m) , 
2.16 (IH, ddd, J=10, 9, 4Hz), 2.32 (3K, s), 2.35- 
5 2.53 (2H, m), 2.60 (3H, d, J=5Hz), 2.85 (IH, m) , 

3.00 (IH, dd, J=14, llHz), 3.15 (IH, dd, J=14, 
4Hz), 3.72 (IH, d, J=16H2), 3.76 (IH, d, J=16Hz), 
4.60 (IH, m), 7.05 (IH, dd, J=5, 5Hz), 7.85-7.96 
(2H, m) , 8.32-8.45 (2H, m) , 8.70 (IH, d, J=5H2) , 
10 8.78 (IH, s), 10.52 (IH, s) 

HPLC : 4.0 min. (Nucleosil 5C18, 4 mm^ x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min., at R.T.) 
MASS : M+H=438 

15 

Example 17-48) 

N- { (2R, 3R) -4-Hydroxyamino-2-isobutyl-3- [ (28) -5- 
oxotetrahydrof 'aran-2-ylcarbonylaminomethyi] succinyl ) -L-4- 
pyr idylalanine methylamide methanesui f onate 
20 [a]g^ = -27.1° (c 0.27, IN-HClaq.) 

mp : 210-214°C (dec.) 

NMR (DMSO-dg, 5) : 0.77 (3H, d, J=7Hz), 0.80 (3H, d, 
J=7Hz), 0.87 (IH, m), 1.27 (IH, m) , 1.38 (IH, m) , 
2.05 (IH, m), 2.19 (IH, ddd, J=9, 9, 3Hz), 2.30- 
25 2.53 (5H, m) , 2.32 {3H, s), 2.60 (3H, d, J=4.5Hz), 

2.67 (IH, m), 3.07 (IH, dd, J=14, 12Hz) , 3.23 (IH, 
dd, J=14, 5Hz), 4.71 (IH, ddd, J=12, 8, 5Hz) , 4.80 
(IH, dd, J=8, 6Hz), 7.82 (IH, dd, J=6, 6Hz), 7.88- 
7.98 (3H, m), 8.43 (IH, d, J=8Hz), 8.75 (2xlH, d, 
30 J=6Hz), 10.43 (IH, s) 

HPLC : 4.7 min. (Nucleosil 5C18, 4 mm(t» x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
mi/min. , at R.T. ) 
MASS : M+H=492 



35 



20 
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Example 17-49) 



N- [ {2R, 3R) - 3-Ethoxy carbon ylaminomethyl-4-hydroxyamino -2 - 
isobutylsuccinyl ]-L-3-pyridyl alanine methyl amide 
methanesulf ona te 
5 («]d^ = -23.2^ (c 0.31, IN-HClaq.) 

mp : 189-191°C (dec.) 

NMR {DMSO-dg, 6) : 0.72 (3H, d, J-7Hz), 0.78 (3H, d, 
J=7H2), 0.87 (IH, m) , 1.14 (3H, t, J=7Hz), 1.25 
(IH, m), 1.37 (IH, m) , 2.10 (IH, ddd, J=9, 9, 3H2) , 
10 2.22 (IH, ddd, J=12, 5, 4H2) , 2.32 {3H, s) , 2.38 

{IH, m) , 2.59 (3H, d, J=5H2), 2.69 (IH, m) , 3.00 
(IH, dd, J=14, 12H2), 3.15 (IH, dd, J=14, 5H2), 
3.93 {2H, q, J=7Hz), 4.61 {IH, m) , 6.50 (IH, dd, 
J-5, 5H2), 7.81-7.92 (2H, m) , 8.29-8.43 (2H, m) , 
15 8.70 (IH, d, J=5H2), 8.78 (IH, s), 10.35 (IH, s) 

HPLC : 6.1 min. (Nucleosil 5C18, 4 mnwt) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
mi/min., at R.T.) 
MASS : M+H=452 



Example 17-50) 



N-{ (2R,3R)-3- (N-tert-Butoxycarbonylglycyl ) aminomethyl-4~ 
hydr oxyami no- 2 -isobutylsuccinyl ] -L-4-pyr idyl alanine 
methylamide 

25 ta]^"^ - -22.2'^ (c 0.20, IN-HClaq.) 

mp : 217-219°C (dec.) 

NMR (DMSO-dg, 6) : 0.72 (3H, d, J=7H2), 0.77 (3H, d, 
J=7H2), 0.87 (IH; m) , 1.13-1.48 (2H, m) , 1.33 
(3x3H, 5), 2.20 (IH, m) , 2.45 (IH, m) , 2.55 (3H, d, 

30 J=4.5H2), 2.74-2.91 (3H, m) , 2.96 (IH, dd, J=14, 

6H2), 3.45 (IH, dd, J=16, SHz), 3.50 (IH, dd, J=16, 
7Hz), 4.56 (IH, m) , 6.82 (IH, dd, J=5, 5H2), 7.24 
(2xlH, d, J=6Hz) , 7.87 (IH, q, J=4.5Hz), 8.28 (IH, 
d, J=8H2) , 8.41 (2xlH, d, J=6H2) , 8.78 (IH, s), 

35 10.35 (IH, s) 
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HPLC : 8.3 min . (Nucleosii 5C18, 4 mm(|) x 15 cm, 

MeCN:0.05% TFAaq. = 15:85, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 

MASS : M-H=537 

5 

Example 17-51) 

N- ; (2R, 3R) -4-Hyciroxyamino-2-isobutyl-3- (oxamoylamino- 
methyDsuccinyi] -L-4-pyridylalanine methyl amide 
= -14.8' {c 0.38, IN-HClaq.) 
10 mp : 221-224^C (dec.) 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7Hz), 0,80 (3H, d, 
J=7H2), 0.89 (IH, m) , 1.28 {IH, m) , 1.38 (IH, m) , 
2.22 (IH, ddd, J=10, 9, 4Hz), 2.32-2.52 (2H, m) , 
2.60 (3K, d, J=4H2), 2.97 (IH, m) , 3.05 (IH, dd, 
15 J=14, 12H2), 3.19 (IH, dd, J=14, 5Hz) , 4,67 (IH, 

ddd, J=12, 8, 5Hz), 7.79-8.00 (6H, m) , 8.48 (IH, d, 
J=8H2), 8.71 (2xlH, br d, J=6H2), 10.46 (IH, s) 
HPLC : 4.5 min. (Nucleosii 5C18, 4 mm(J) x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
20 ml/mm. , at R.T. ) 

MASS : M+H=451 



Example 17-52) 

N- [ (2R, 3R) -3-D-Gluconylaminomethyl-4-hydroxyamino-2- 
25 isobutylsuccinyl ] -L-4-pyridylalanine methylamide 
methanesulf onate 

[a]g^ = -3.9" (c 0.21, IN-HClaq.) 

mp : 180-185°C (dec. ) 

NMR (DMSO-dg, 6) : 0.74 (3H, d, J=7H2), 0.80 (3H, d, 
30 J=7H2), 0.88 (IH, m) , 1.29 (IH, m) , 1.37 (IH, m) , 

2.14 (IH, ddd, J=9, 9, 3H2), 2.29-2.54 (2H, m) , 
2.32 (3H, s), 2.60 {3H, d, J=4.5H2), 2.88 (IH, m) , 
3.07 (IH, dd, J=14, 12Hz), 3.22 (IH, dd, J=14, 
4H2) , 3.41-3.64 (4H, m) , 3.88-3.99 (2H, m) , 4.70 
35 (IH, ddd, J=12, 8, 4Hz) , 7.12 (IH, dd, J=5, 5Hz), 
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7.90 (2xlH, d, J=6Hz), 7.93 (IH, q, J=4.5Hz), 8.42 
(IH, d, J=8H2), 8.75 (2xlH, or d, J=6Hz), 10.46 
(IH, 5) 

HPLC : 3.7 min . (Nucleosil 5C18, 4 min(J) x 15 cm, 
5 MeCN:H20:TFA = 10:90:0.05, 260 nm, flow rate 

1 . 0 ml/min. , at R.T. ) 
MASS : M-t-H=558 

Example 18 

10 To a stirred suspension of N- [ { 2R, 3R) -4 -benzyloxyamino- 

3-ethoxycarbonylacetylaminomethyl-2-isobutylsuccinyl ] -L-4- 
pyridylalanine methyl amide (243 mg) in methanol (5 ml) was 
added IN aqueous sodium hydroxide solution (1.2 ml) at 
ambient temperature. The mixture was stirred at the same 

15 temperature for 4 hours. The solution was neutralized by 
dropwise addition of IN-hydrochlor ic acid (1.2 ml). The 
precipitate was collected and washed with water to give 
N- [ (2R, 3R) -4-benzyloxyamino-3-carboxyacetylaminomethyl-2- . 
isobutylsuccinyl] -L-4-pyridylalanine methylamide (216 mg) . 

20 [ctlo^ = -38.3° (c 0.21, IN-HClaq.) 

mp : 246-250°C (dec.) 

NMR (DMSO-d^, 6) : 0.71 (3H, d, J=7Hz), 0.77 (3H, d, 
J=7Hz), 0.80 (IH, m) , 1.23 (IH, m) , 1.37 -(IH, m) , 
2.20 (IH, ddd, J=ll, 9, 3Hz), 2.44 (IH, m) , 2.55 

25 (3H, d, J=5Hz), 2.62-2.91 (3H, m) , 2.95 (IH, dd, 

J=14, 5H2), 3.03 (IH, d, J=15H2) , 3.10 (IH, d, 
J=15Hz), 4.57 (IH, ddd, J=10, 8, 5Hz) , 4.72 (IH, d, 
J=11H2), 4.80 (IH, d, J=llHz), 7.24 (2xlH, d, 
J=7Hz), 7.29-7.42 (5H, m) , 7.77-7.93 (2H, m) , 8.33 

30 (IH, d, J=8H2), 8.40 (2xlH, d, J=7Hz), 11.05 {IH, 

s) 

HPLC : 5.3 min. (Nucleosil 5C18, 4 mmtj) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow race 1.0 
ml/min . , at R.T.) 
35 MASS : M+H-556 
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Example 19-1) 

N-f (2R,3R)-3- (N-tert-Butoxycarbcnylglycyl ) aninomethyl-4 - 
hydroxyamino-2-isobutylsuccinyl] -L-4-pyridylalanine 
5 methyiamide (130 mg) was dissolved in 10% hydrogen chloride 
in methanol (5 ml) . After the solution was stirred at 
ambien- temperature for 40 minutes, the solvent was 
evaporated in vacuo. The obtained solid was triturated with 
ethyl acetate, collected and washed with ethyl acetate to 
10 give N- ( (2R, 3R) -3-glycylaminomethyl-4-hydroxyamino-2- 
isobutylsuccinyl ] -L-4 -pyr idylalanine methyl amide 
dihydrochloride {86 mg) as a powder. 

[a]^^ = -23.5° (c 0,28, IN-HClaq.) 
mp : 250-255°C (dec.) 
15 NMR (DMSO-dg, 6) : 0.74 (3H, d, J=7H2), 0.80 (3H, d, 

J=7H2), 0.85 (IH, m), 1.26 (IH, m) , 1.38 (IH, m) , 
1.95-2.15 (2H, m) , 2.33 (IH, m) , 2.62 (3H, d, 
J=5Hz), 2.68 (IH, m), 3.06 (IH, dd, J-13, 12Hz) , 
3.28 (IH, dd, J=13, 4H2), 3.35-3,60 (2H, m) , 4.77 
20 (IH, ddd, J-12, 8, 4Hz), 7.98 (2xlH, d, J=7H2), 

8.02-8.20 (4H, m) , 8.49 (IH, d, J=8Hz) , 8.75 (2xlH, 
d, J=7H2), 10.45 (IH, s) 
HPLC : 3.3 min, (Nucleosil 5C18, 4 mm(t) x 15 cm, 

MeCNrH^OiTFA = 10:90:0.05, 260 nm, flow rate 1.0 
25 ml/min. , at R.T. ) 

MASS : M-hH=437 



Example 19-2) 

N-((2R,3R)-3-[(2S) -2-Amino-3-hydroxypropionyl ) amino- 
30 methy 1 -4 -hydroxyamino-2 - isobut ylsuccinyl } -L-4 -pyr idylalanine 
methylamide dihydrochloride was obtained in substantially the 
same manner as that of Example 19-1) . 

[a]5^ = -17.8= (c 0.28, IN-HClaq.) 
mp : 236-243*^0 (dec.) 
35 NMR (DMSO-d^, 6) : 0.74 {3H, d, J=7Hz), 0.80 (3H, d. 
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J=7Hz), 0.84 (IH, m) , 1.27 (IH, m) ; 1.36 (IH, m) , 
2.01 (IH, m), 2.20-2.48 {2H, m) , 2.63 {3H, d, 
J=4.5H2). 3.06 (IH, dd, J=13, 12H2) , 3.28 (IH, dd, 
J=13, 4H2), 3.60 (IH, dd, J=ll, 7H2), 3.67 (IH, dd, 
5 J=ll, 3Hz), 3.77 (IH, m) , 4.79 (IH, ddd, J=12, 8, 

4Hz), 7.97 (2xlH, d, J=6H2), 8.07 (IH, q, J=4.5H2), 
8.15-8.28 {3H, m) , 8.50 (IH, d, J=8Hz), 8.73 (2xlH, 
d, J=6Hz), 10.45 (IH, s) 
HPLC : 3.1 min. (Nucleosil 5C18, 4 nm^ x 15 cm, 
IC MeCN:H20:TFA = 10:90:0.05, 260 nm, flow rate 1.0 

ml/min. , at R. T . ) 
MASS : M+H=467 



Example 20-1} 

15 N-[(2R,3R} -4-Benzyioxyamino-3- { 2-hydroxyethoxy ) carbonyl- 

aminomethyl-2-isobutylsuccinyl ] -L-4 -pyr idylaianine 
methylamide was obtained from N- [ (2R, 3R) -3- (2-acetoxyethoxy) - 
carbonylaminomethyl-4-benzyloxyamino-2-isobutylsuccinyl ] -L-4- 
pyridylaianine methylamide in substantially the same manner 
20 as that of Example 18. 

[a]§^ = -16.2° (c 0.21, IN-HClaq.) 
mp : 237-240^C (dec.) 

NMR (DMSO-d^, 6) : 0.65-0.88 (IH, m) , 0.70 (3H, d, 
J=7Hz), 0.78 (3H, d, J-7H2), 1.17-1.40 (2H, m) , 
25 2.14 (IH, m) , 2.31-2.61 (2H, m) , 2.55 (3H, d, 

J=4.5H2), 2.70 (IH, m) , 2.81 (IH, dd, J=14, 12Hz) , 
2.95 (IH, dd, J=14, 5Hz), 3.45-3.58 (2H, m) , 3.81- 
3.98 (2H, m) , 4.56 (IH, ddd, J=12, 8, 5Hz) , 4.70 
(IH, d, J-11H2), 4.76 (IH, d, J^llHz), 6.71 (IH, 
30 dd, J=6, 6Hz), 7.25 (2xlH, d, J-6H2) , 7.28-7.42 

(5H, m), 7.86 (IH, q, J=4.5H2), 8.36 (IH, d, 
J=8Hz), 8.39 (2xlH, d, J=6Hz), 10.95 (IH, s) 
HPLC : 4.9 min. (Nucleosil 5C18, 4 mmc)) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
35 ml/min. , at R.T. ) 
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The following compounds were obtained in substantially 
the same manner as that of Example 20-1). 

5 

Example 20-2) 

N- [ (2R, 3R) -4-Ben2yloxyamino-3-hydroxyacetylaminomethyl- 
2-isobutyl5uccinyl ] -L-4-pyridylalanine methyl amide 
[a]^^ = -33.8^ (c 0.22, IN-HClaq.) 
IC mp : 239-244°C (dec.) 

NMR (DMSO-d^, 5) : 0.71 (3H, d, J=7H2), 0.78 (3H, d, 
J=7H2), 0.82 (IH, m) , 1.26 (IH, m) , 1.34 (IH, m) , 

2.23 (IH, ddd, J=9, 9, 4Hz) , 2.41-2.53 (IH, m) , 
2.56 (3H, d, J=4.5Hz), 2.73 (IH, m) , 2.38 (IH, dd, 

15 J=14, llHz), 2,90-3.03 (2H, m) , 3.75 (2H, d, 

J=6Hz), 4.54 (IH, m), 4.71 (IH, d, J=llHz), 4.78 
(IH, d, J=11H2), 5.45 (IH, t, J=6Hz), 7.21 (IH, m) , 

7.24 (2xlH, d, J=6Hz), 7.85 (IH, q, J=4.5H2), 8.35- 
8.44 (3H, m) , 11.09 (IH, s) 

20 HPLC : 4.8 min. (Nucleosil 5C18, 4 mm()) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
MASS : M4-H=528 

25 Example 20-3) 



, N- [ (2R, 3R) -4-Benzyloxyamino-3-hydroxyacetamidomethyi-2- 
isobutylsuccinyl ] -L-3-pyridylalanine methylamide 
[a]g^ = -38.8° (c 0.24, IN-HClaq.) 
mp : 253-256°C (dec. ) 
30 NMR (DMSO-d^, 5) : 0.71 (3H, d, J=7H2), 0.79 {3H, d, 

J=7Hz), 0.82 (IH, m), 1.25 (IH, m) , 1.33 (IH, m) , 
2.22 (IH, ddd, J=9, 9, 4Hz) , 2.47 (IH, m) , 2.54 
(3H, d, J=4.5Hz), 2.65 (IH, ddd, J=13, 5, 4Hz), 
2.82 (IH, dd, J=14, llHz) , 2.94 (IH, dd, J=14, 
35 6Hz), 3.75 {2H, d, J=6H2), 4.50 (IH, m) , 4.71 (IH, 
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d, J=llHz), A, 11 (IH, d, J=11H2), 5.43 (IH, t, 
J=6Hz), 7.19 (IH, dd, J=5, 5H2), 7.23 {IH, dd, 
J=:7.5, 5H2), 7.30-7.42 (5H, m) , 7.64 (IH, br d, 
J-7.5HZ), 7.84 (IH, q, J=4.5H2), 8.30-8.40 (2H, m) , 
8.44 (IH, br s) , 11.09 (IH, s) 
HPLC : 4.9 min. (Nucleosil 5C18, 4 min(() x 15 cm, 

MeCN : HoO:TF.2\ = 25:75:0.05, 260 nm, flow rate 1.0 
ml/mm. , at R.T. ) 
MASS : M+H=528 



Example 21-1) 

N- [ (2R, 3R) -4-Ben2yloxyamino-2-isobutyl-3- (methyl- 
carbamoylacetylaminomethyl) succinyl] -L-4-pyridylalanine 
methylamide was obtained in substantially the same manner as 
that of Example 2-1). 

[a]23 ^ -46.2° (c 0.21. IN-HClaq.) 

mp : 257-260°C (dec.) 

NMR (DMSO-dg, 5) : 0.70 (3H, d, J=7Hz), 0.73-0,87 (IH, 
m), 0.77 (3H, d, J=7Hz), 1.23 (IH, m) , 1.36 (IH, 
m), 2.18 (IH, ddd, J=1C, 9, 4Hz), 2.44 (IH, m) , 
2.55 (3H, d, J=5H2), 2,58 {3H, d, J=5Hz), 2.63-2.89 
(2H, m), 2.83 (IH, dd, J=14, lOHz) , 2.90-3.03 (IH, 
m), 2.97 (2H, s), 4.58 (IH, m! , 4.70 (IH, d, 
J=11H2), 4.80 (IH, d, J=llHz), 7.25 (2xlH, d, 
J=7Hz), 7.28-7.42 (5H, m) , 7.77-7.93 (3H, m) , 8.33 
(IH, d, J=8Hz), 8.40 (2xlH; d, J-6H2) , 11.02 (IH, 
br) 

HPLC : 5.0 min. (Nucleosil 5C13, 4 mm<t) x 15 cm, 

MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
ml/min . , at R.T.) 

MASS : M+H=569 



Example 21-2) 

N-( (2R, 3R) -4-Benzyloxyamino-2-isobutyl-3- [ (3-methyl- 
ca rbamoy Ime t hy 1 ) ureidomethyl 1 succinyl } -L- 4 -pyr idyl alanine 
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methylamide was obtained in substantially the same manner as 
that of Example 2-1) . 

ia]g^ = -23.2° (c 0.23, IN-HClaq, ) 
mp : 244-2^9^C (dec.) 
5 NMR fDMSO-dg, 6) : 0.69 (3H, d, J=6.5Hz), 0.75 (3H, d, 

J=6.5Hz), 0.80 (IH, m) , 1.20 (IH, m) , 1.34 (IH, m) , 
2.19 (IH, m) , 2.40 (IH, m) , 2.56 (3H, d, J=4.5Hz), 
2.60 (3H, d, J=4.5H2), 2.71 (2H, dd, 6H2), 
2.84 {IH, dd, J=14, IIH2), 3.00 (IH, dd, J=14, 
10 5H2), 3.53 (IH, dd, J=17, 6H2), 3.63 (IH, dd, J=17, 

6H2), 3.75 (2H, d, J=6Hz), 4.56 (IH, ddd, J=ll, 
8.5, 5Hz), 4.74 (IH, d, J=llHz) , 4.80 (IH, d, 
J=llHz), 5.90 (IH, t, J=6Hz), 6.14 (IH, dd, J=6, 
6H2), 7.24 (2xlH, d, J=6H2), 7.31-7.44 (5H, m) , 
15 7.72 (IH, q, J=4.5Hz), 7.84 (IH, q, J=4.5Hz), 8.25 

(IH, d, J=8.5Hz), 8.40 {2xlH, d, J-6Hz), 11.05 (IH, 
s) 

HPLC : 4.6 min. (Nucleosil 5C18, 4 mmtj) x 15 cm, 

■MeCN:0.05% TFAaq. = 25:75, 260 nm, flow rate 1.0 
20 ml/min. , at R.T. ) 

MASS : M+H=584 

The following compounds were obtained in substantially 
the same manner as those of Examples 12-1) and 19-1) . 



25 



Example 22-1) 



N-( {2R,3R)-3- ( 2-Aminoethoxy) carbonylaminomethyl-4 - 
hydroxyamino-2-isobutylsuccinyl }-L-4-pyridylaianine 
methylamide from N- ( (2R, 3R) -4-ben2yloxyamino-3- (2-ben2yloxy- 
3 0 carbonyl amino) ethoxycarbonylaminomethyl-2-isobutylsuccinyl } - 
L-4-pyridylalanine methylamide 

[a]^^ = -19.5° (c 0.25, IN-HClaq. ) 

mp : 201-206°C (dec.) 

NMR {DMSO-dg, 6) : 0.73 (3H, d, J=7H2), 0.79 (3H, d, 
35 J=7Hz), 0.86 (IH, m) , 1.28 (IH, m) , i . 38 (IH, m) , 
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2.17 (IH, m), 2.43 (IH, m) , 2.58 (3H, d, J=^.5H2), 
2.68-2.89 (3H, m) , 2.95 (IH, dd, J=14, 4Hz) , 3.20- 
3.70 (2H, m) , 3,88 (2H; t, J=6H2); 4.57 (IH, m) , 
6.52 (IH, m), 7.26 {2xlH, d, J=6H2), 7.87 (IH, q, 
5 J=4.5Hz), 8.35 (IH, d, J=8Hz) , 8.50 (2xlH, d, 

J=6H2} 

HPLC : 3.3 min. (Nucleosii 5C18, 4 mn(\> x 15 cm, 

MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min. , at R.T. ) 
10 MASS : M+H=467 



Example 22-2) 

N-( (2R, 3R) -4-Hydroxyaminc-3- [ (4S) -2-oxoimidazolidin-4- 
yl ) carbonylaminomethyl-2-isobutylsuccinyl } -L-4-pyridylalanine 
15 methylamide mechanesulf onate from N- { (2R, 3R) -4- 

ben2yloxyamino-3- [ (45) -3-benzyloxycarbonyl-2-oxoimidazolidin- 
4-yl J carbon ylaminomethyl -2 -isobutylsuccinyl } -L-4- 
pyr idy lalanine methylamide 

[a]g^ - -25.4" (c 0.33, IN-HClaq.) 
20 mp : 201-204°C (dec.) 

NMR (DMSO-dg, 5) : 0.73 (3H, d, J=7Hz), 0.78 {3H, d, 
J=7Hz), 0.85 (IH, m) , 1.25 (IH, m) , 1.37 (IH, m) , 
2.10 (IH, ddd, J=9, 9, 3H2), 2.30 (3H, s), 2.32- 
2.52 {2H, m), 2.55-2.70 (IH, m) , 2.60 (3H, d, 
25 J=5H2), 3.05 (IH, dd, J=14, 12Hz), 3.13-3.28 (2H, 

m) , 3.46 (IH, dd, J=10, 9H2), 4.00 (IH, m) , 4.73 
(IH, m) , 6.28 (IH, br) , 7.48 (IH, dd, J=6, 6Hz), 
7.88 (2xlH, d, J-6HZ), 7.93 (IH, q, J=5H2), 8.41 
(IH, d, J=8H2), 8.'72 (2xlH, d, J=6Hz), 10.43 (IH, 
30 s) 

HPLC : 3.7 min. (Nucleosii 5C18, 4 mmcj) x 15 cm, 

MeCN:H20:TFA = 10:90:0.05, 260 nm, flow rate 1.0 
ml/min . , at R.T.) 
MASS : M+H=492 



35 
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ExaTiole 23 

To a stirred suspension of N- [ (2R, 3R) -4-hydroxyamino-2- 
iscbutyl-B- (me t hanesui f onylaminomethyl )succinyl]-L-3- 
pyridyialanine methylamide (12^ mg) in echanol (1 ml) was 
5 added methanesulf onic acid (28 mg) . The mixture was heated 
uni:il a clear solution was obtained. The solution was 
allowed to cool to ambient temperature and diluted with ethyl 
acetane with stirring. The precipitate was collected and 
washed with ethyl acetate to give N- [ (2R, 3R) -4-hydroxyamino- 
10 2-isobutyl-3- (methanesulf onylaminomethyl) succinyl ] -L-3- 
pyr idylalanine methylamide methanesulf onate (142 mg) as a 
powder . 



[a]g3 = -12.4° (c 0.32, IN-HClaq, ) 



mp : 140-146°C (dec.) 



20 



15 



NMR (DMSO-dg, 5) : 0.74 {3H, d, J=7H2), 0.80 (3H, d, 
J=7Hz), 0.90 (IH, m) , 1.29 (IH, m) , 1.39 (IH, m) , 
2,13 (IH, ddd, J=9, 9, 3H2), 2.23 (IH, ddd, J=13, 
5, 4H2), 2.32 (3H, s), 2.37 (IH, m) , 2.58 (3H, d, 
J=5H2), 2.80 (IH, m) , 3.01 (IH, dd, J=14, llHz), 
3.13 (IH, dd, J=14, 5Hz), 4.56 (IH, ddd, J=ll, 8, 
5H2), 6.72 (IH, dd, J=6, 5Hz) , 7.85-7.97 (2H, m) , 
8.35 (IH, d, J=8Hz), 8.40 (IH, d, J=7.5H2), 8.75 
(IH, d, J=5Hz), 8.80 (IH, s), 10.49 (IH, s) 



HPLC : 4.1 min. (Nucleosil 5C18, 4 mmcj) x 15 cm, 



25 



MeCN:0.05% TFAaq. = 10:90, 260 nm, flow rate 1.0 
ml/min., at R.T.) 



MASS 



M+H=458 



30 



35 
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1. A compound of the following formula : 



0 ^ 0 

H II 
i3 



in which is hydrogen or hydroxy-protect i ve group, 
is hydrogen or acyl, 
R-^ is hydrogen or lower alkyl, or 



o 

the formula : -^-^ is -N 

^r3 





R^ is heterocyclic (lower ) alkyl, and 
R^ is lower alkoxy or lower alkylamino, 
or a pharmaceutically acceptable salr. thereof. 

2. The compound of Claim 1, wherein 
R-^ is hydrogen, 

R^ is hydrogen; oxamoyl; lower alkanoyl; 

lower alkanesulfonyl; lower alkoxycarbonyl ; 

(C3-C7 ) cycloalkanecarbonyl ; 

di ( lower) alkylamino (lower) alkanoyl ; 

lower alkylcarbamoyl; di (lower) alkylcarbamoyl; 

N- [ ( lower) alkylcarbamoyl (lower) alkyl] carbamoyl; 

^6"*^10 ^-oyi; C^-C^^q arenesul f onyl ; 

Cg-Cnn arylcarbamoyl; heterocyclic-carbonyl 
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optionally substituted by the group consisting of 

acyl, lower alkyl, hydroxy and oxo; 

heterocyclic-carbamoyl ; 

(Cg-C2o)3J^yio>^y (lower) alkanoyi; 

heterocyclic (lower) alkanoyi/ 

lower alkylcarbamoyl (lower) alkanoyi; 

carboxy (lower) alkanoyi; protected 

carboxy ( lower) alkanoyi; hydroxy (lower) alkanoyi; 

project ed hydroxy(lower)aikanoyl; 

lower aikoxy (lower) alkanoyi; 

lower aikoxy (lower) alkoxycarbonyl; 

amino ( lower) alkoxycarbonyl ; 

protected amino (lower) alkoxycarbonyl; 

lower alkoxycarbonyl (lower) alkylcarbamoyl; 

lower alkylsulfonyl (lower) alkanoyi; 

hydroxy ( lower) alkoxycarbonyl; 

protected hydroxy ( lower) alkoxycarbonyl ; 

lower alkanoyi substituted by the group consisting 

of amino and hydroxy; lower alkanoyi substituted by 

the group consisting of protected amino and 

hydroxy; amino ( lower ) alkanoyi ; or protected 

amino (lower) alkanoyi; 

said heterocyclic groups being 

unsaturated 3- to 8-membered heteromonocyclic 
group containing 1 to 4 nitrogen atom(s), 

saturated 3- to 8-membered heteromonocyclic 
group containing 1 to 4 nitrogen atom(s), 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 4 nitrogen 
atom ( s ) , 

saturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 4 nitrogen 
atom ( s ) , 

unsaturated 3- to 8-membered heteromonocyclic 
group containing 1 to 2 oxygen atom(s) and 1 to 3 
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nitrogen atom ( s) , 

saturated 3- to 8-membered heteromonocyciic 
group containing 1 to 2 oxygen atom(s) and 1 to 3 
nitrogen atom { s) , 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 2 oxygen atom{s) 
and 1 to 3 nitrogen atom(s), 

unsaturated 3- to 8-membered heteromonocyciic 
group containing 1 to 2 sulfur atom(s) and 1 to 3 
nitrogen atom ( s) , 

saturated 3- to 8-membered heteromonocyciic 
group containing 1 to 2 sulfur atom(5) and 1 to 3 
nitrogen atom(s), 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 2 sulfur atom{s) 
and 1 to 3 nitrogen atom(s), 

unsaturated 3- to 8-membered heteromonocyciic 
group containing an oxygen atom, 

unsaturated 3- to 8-membered heteromonocyciic 
group containing an oxygen atom and 1 to 2 sulfur 
atom (s) , 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 2 sulfur 
atom ( s ) , or 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing an oxygen atom and 1 
to 2 sulfur atom(s), and 
is heterocyclic { lower ) alkyi , 

said heterocyclic groups being 

unsaturated 3- to 8-membered heteromonocyciic 
group containing 1 to 4 nitrogen atom(s), 

saturated 3- to 8-membered heteromonocyciic 
group containing 1 to 4 nitrogen atom(s), 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 4 nitrogen 
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atom ( s ) , 

saturated- 7- to 12-membered condensed 
heterocyclic group containing 1 to 4 nitrogen 
atom is) f 

5 unsaturated 3- to 8-rr.embered heteromonocyclic 

group containing 1 to 2 oxygen atorr>(s) and 1 to 3 
nitrogen atom(s), 

saturated 3- to 8-membered heteromonocyclic 
group containing 1 to 2 oxygen atom{s) and 1 to 3 
10 nitrogen atom(s), 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 2 oxygen atom(s) 
and 1 to 3 nitrogen atom(s), 

unsaturated 3- to 8-membered heteromonocyclic 
15 group containing 1 to 2 sulfur atom(s) and 1 to 3 

nitrogen atom(s), 

saturated 3- to 8-membered heteromonocyclic 
group containing 1 to 2 sulfur atom(s) and 1 to 3 
nitrogen atom(s), 
20 unsaturated 7- to 12-membered condensed 

heterocyclic group containing 1 to 2 sulfur atom(s) 
and 1 to 3 nitrogen atom(s) , 

unsaturated 3- to 8-membered heteromonocyclic 
group containing an oxygen atom, 
25 unsaturated 3- to 8-membered heteromonocyclic 

group containing an oxygen atom and 1 to 2 sulfur 
atom{s) , 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing 1 to 2 sulfur 
30 atom { s ) , or 

unsaturated 7- to 12-membered condensed 
heterocyclic group containing an oxygen atom and 1 
to 2 sulfur atom(s). 

35 3. The compound of Claim 2, wherein 
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R- is hydrogen; oxamoyl; lower alkanoyl; 

lower alkanesulf onyl; lower alkoxycarbonyl ; 
(C3-C7 } cycloalkanecarbonyl ; 
di ( lower) aikylamino (lower) alkanoyl; 
5 lower al kylcarbamoyl ; di ( lower ) al kylcarbamoyl ; 

N- [ (lower) aikylcarbamoyl (lower) alkyl] carbamoyl; 
Cg-C-^Q aroyl; C^-C^^q arenesulf onyl; 
Cg-C;LO arylcarbamoyl; heterocyclic-carbonyl 
optionally substituted by the group consisting of 
10 ^6"^10 ar ( lower ) alkoxycarbonyl, lower alkyl, 

hydroxy and 0x0, said heterocyclic group being 
unsaturated 5- or 6-membered 
heteromonocyclic group containing 1 to 
nitrogen atom(s), 
15 saturated 5- or 6-membered 

heteromonocyclic group containing 1 to 4 
nitrogen atom ( s ) , 

unsaturated 9- or 10-membered bicyclic 
heterocyclic group containing 1 to 4 nitrogen 
20 atom(s), 

unsaturated 5- or 6-membered 
heteromonocyclic group containing 1 to 2 
oxygen atom, or 

saturated 5- or 6-membered 
25 heteromonocyclic group containing 1 to 2 

oxygen atom; 

heterocyclic-carbamoyl, said heterocyclic group 
being 

unsaturated 5- or 6-membered 
30 heteromonocyclic group containing 1 to 4 

nitrogen atom ( s ) , 

saturated 5- or 6-membered 
heteromonocyclic group containing 1 to 4 
nitrogen atom(s), 
35 unsaturated 9- or 10-membered bicyclic 
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heterocyclic group containing 1 to 4 nitrogen 
atom (s) , 

unsaturated 5- or 5-membered 
heteromonocyclic group containing 1 to 2 
oxygen atom, or 

saturated 5- or 6-membered 
heteromonocyclic group containing 1 to 2 
oxygen atom; 

(C^-C^^q) aryloxy (lower) alkanoyl; 
l^eterocyclic (lower) alkanoyl, said heterocyclic 
group being 

unsaturated 5- or 6-membered 
heteromonocyclic group containing 1 to 4 
nitrogen atom(s) 

saturated 5- or 6-membered 
heteromonocyclic group containing 1 to 4 
nitrogen atom (s ) , 

unsaturated 9- or 10-membered bicyclic 
heterocyclic group containing 1 to 4 nitrogen 
atom { s ) ^ 

unsaturated 5- or 6-membered 
heteromonocyclic group containing 1 to 2 
oxygen atom(s) , or 

saturated 5- or 6-membered 
heteromonocyclic group containing 1 to 2 
oxygen atom(s) ; 
lower alkylcarbamoyl (lower) alkanoyl; 
car boxy (lower) alkanoyl; protected 
car boxy { lower) alkanoyl ; hydroxy ( lower) alkanoyl ; 
protected hydroxy ( lower ) alkanoyl ; 
lower alkoxy ( lower) alkanoyl; 
lower alkoxy ( lower) alkoxycarbonyl ; 
amino ( lower) alkoxycarbonyl ; Cg-C^g 

ar ( lower) alkoxycarbonyl ami no ( lower) alkoxycarbonyl ; 
lower alkoxycarbonyl ( lower) alkylcarbamoyl ; 
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lower alkyisulf onyl ( lower) aikanoyi ; 
hydroxy ( lower ) al kox yea r bony 1 ; protected 
hydroxy ( lower) alkoxycarbonyl ; lower aikanoyi 
substituted by the group consisting of amino and 
hydroxy; lower aikanoyi substituted by the group 
consisting of protected amino and hydroxy; 
amino { lower ) aikanoyi ; or protected 
amino ( lower ) ai kanoyl ; and 
is heterocyclic { lower ) alkyl, said heterocyclic group 
being 

unsaturated 5- or 6-membered heteromonocyclic 
group containing 1 to 4 nitrogen atom(s), 

saturated 5- or 6-membered heteromonocyclic 
group containing 1 to 4 nitrogen atom(s), 

unsaturated 9- or 10-membered bicyciic 
heterocyclic group containing 1 to 4 nitrogen 
atom (s ) , 

unsaturated 5- or 6-membered heteromonocyclic 
group containing 1 to 2 oxygen atom(s), or 

saturated 5- or 6-membered heteromonocyclic 
group containing 1 to 2 oxygen atom(s). 

compound of Claim 3, wherein 
is hydrogen; oxamoyl; lower aikanoyi; 

lower alkanesulf onyl ; lower alkoxycarbonyl; 

{C3-C7 ) eye loa 1 kane car bony 1 ; 

di (lower) alkyl amino (lower) aikanoyi; 

lower alkylcarbamoyl; di (lower) al kylcarbamoyl ; 

N- [ (lower) alkylcarbamoyl (lower ) al kyl ] carbamoyl ; 

^6"^10 ^^oyl; Cg-C;j_Q arenesulf onyl ; 

^6 '^10 3 kylcarbamoyl ; heterocyclic-carbonyl 

optionally substituted by the group consisting of 

Cg-C^Q ar (lower ) alkoxycarbonyl, lower alkyl, 

hydroxy and 0x0, said heterocyclic group being 

pyrrolyl, pyridyl, pyrazinyl, pyrrolidinyl , 
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imidazolidinyl, indolyl, isoindolyl, quinoiyi, 

isoquinolyl, furyl, or oxolanyi; 

pyridylcarbamoyi ; 

(Cg-C]^0' aryloxy ( lower) alkanoyl; 
5 heterocyclic (lower ) alkanoyl, said heterocyclic 

group being 

imidazolyl or pyridyl; 

lower alkylcarbamoyl { lower) alkanoyl ; 

car boxy ( lower) alkanoyl; 
10 lower alkoxycarbonyl (lower) alkanoyl ; 

hydroxy (lower) alkanoyl; 

lower alkanoyloxy (lower) alkanoyl; 

lower alkoxy (lower) alkanoyl; 

lower alkoxy ( lower) alkoxycarbonyl ; 
15 amino (lower) alkoxycarbonyl; C^-C^lO (lower) - 

alkoxycarbonylamino (lower) alkoxycarbonyl; 

lower alkoxycarbonyl ( lower) alkylcarbamoyl ; 

lower alkylsulf onyi (lower ) alkanoyl ; 

hydroxy (lower) alkoxycarbonyl; 
20 lower alkanoyloxy ( lower ) alkoxycarbonyl ; 

lower alkanoyl substituted by the group consisting 

of amino and hydroxy; lower alkanoyl substituted by 

the group consisting of lower alkoxycarbonylamino 

and hydroxy; amino (lower) alkanoyl; lower 
25 alkanoylamino (lower) alkanoyl, or lower 

alkoxycarbonylamino (lower) alkanoyl; and 
is pyridyl ( lower) alkyl . 

5. The compound of claim 4, wherein 
30 is hydrogen; 

oxamoyl ; 

Ci'C^ alkanoyl optionally substituted by halogen; 
Ct^-C^ alkanesulf onyl ; 
^1"^4 ^1 koxycarbonyl ; 
35 (C3-C7) cycloalkanecarbonyl; 
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di {C;L-C^ ) aikylamino (Ct -C^ ) alkanoyl; 

-C4 aikylcarbamoyl ; 
di (C^^-C^ ) aikylcarbamoyl; 

N- [ (Ct -C^ ) aikylcarbamoyl (C^^-C^ ) alkyl ) carbamoyl; 
5 benzoyl; 

benzenesulf or.yl ; 
phenyl carbamoyl ; 
pyrrolylcarbonyl ; 

pyridinecarbonyl optionally substituted by C-j_-C^ 
10 alkyl; 

pyrazinylcarbonyl ; 

pyrrolidinylcarbonyl optionally substituted by 0x0; 
imidazolizinylcarbonyl optionally substituted by 
the group consisting of 0x0 phenyl {C;|^-C^ ) - 
15 al koxycarbonyl ; 

quinolinecarbonyl optionally substituted by 
hydroxy; 

indoylcarbonyl ; isoindolyicarbonyl ; 
f uroy 1 ; 

20 oxolanecarbonyl optionally substituted by 0x0; 

pyridylcarbamoyl ; 

phenoxy (C^^-C^ ) alkanoyl; 

imidazolyl {C^^-C^ ) alkanoyl; 

pyridyl (C^^-C^ ) alkanoyl; 
25 piperidinyl (C^^-C^ ) alkanoyl ; 

C^^-C^ aikylcarbamoyl (C;l"^4^ alkanoyl; 

carboxy (C^^-C^ ) alkanoyl; 

-C4 a 1 koxycarbonyl (Ci-C^) alkanoyl; 

mono- or di- or tri- or tetra- or pentahydroxy- 
30 (C^-Cg) alkanoyl; 

C;^-C^ alkanoyloxy (C-L-C^ ) alkanoyl; 

C-^-C^ alkoxy (Ci-C^ ) alkanoyl; 

C;^-C^ alkoxy (C^-C^ ) a 1 koxycarbonyl; 

amino (C;^"^^ ' a 1 koxycarbonyl ; 
3 5 phenyl (C;^-C^ ) al koxycarbonyl ami no iCi-C^] - 
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alkoxycarbonyl ; 

Ci -C^ alkoxycarbonyl {C-j_-C^ ) a Ikyl carbamoyl ; 

-C^ alkylsulf onyl (C- -C^ ) al kanoyl ; 
hydroxy (C^^-C^ ) alkoxycarbonyl; 
C-^-C^ alkanoyloxy (C-j -C^ ) alkoxycarbonyl ; 
C-j-C^ alkanoyl substituted by t*he group consisting 
of amino and hydroxy; 

C-j-C^ alkanoyl substituted by the group consisting 
of Ct-C^ alkoxycarbonylamino and hydroxy; 
amino (C^-C^ ) alkanoyl ; 
C;i_-C^ alkanoylamino (0^-0 alkanoyl; 
C-j_-C^ alkoxycarbonylamino (C-|^-C^ ) alkanoyl , 
R-^ is hydrogen or Cn-C^ alkyl, or the formula : 



is pyridyl (C-^-C^ ) alkyl, and 
R^ is C-^-C^ alkoxy or C]_-C^ alkylamino. 

6. A process for the preparation of a compound of the 
formula : 



0 



-N 





(I) 




or a salt thereof, which comprises 
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(a) reacting a compound of the formula 
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(II) 



or a reactive derivative at the carboxy group, 

or a salt thereof with a compound of the formula : 

R^-0-NH2 (III) 

or a reactive derivative at the amino group, 

or a salt thereof, to give a compound of the formula 

or a salt thereof; or 

(b) subjecting a compound of the formula ; 




or a salt thereof to a removal reaction of the 
phthalimido moiety to give a compound of the formula 
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(I-b) 



or a salt thereof; or 

10 (c) alkylating the amino group of a compound of the above 

formula (I-b) or a salt thereof, to give a compound of 
the formula : 



15 




or a salt thereof; or 
(d) acylating a compound of the formula : 

25 



30 




(I-d) 



or a salt thereof to give a compound of the formula : 



35 
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( I-e) 



or a salt thereof; or 
(e) subjecting a compound of the formula ; 




{I-f ) 



or a salt thereof to a removal reaction of the hydroxy- 
protective group to give a compound of the formula : 




or a salt thereof; or 
(f) reacting a compound of the formula : 
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( I-h) 



IC 



or a salt thereof, with a compound of the formula 



H-Rc 



(IV) 



15 



20 



or its reactive derivative at the amino group, 

or a salt thereof, to give a compound of the formula 




(I-i) 



or a salt thereof; or 



25 (g) subjecting a compound of the formula 




35 



or a salt thereof, to a removal reaction of the carboxy- 
protective group on R^, to give a compound of the 
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formula : 




(I-k) 



or a salt thereof; or 
(h) subjecting a compound of the formula : 




(I-l) 



or a salt thereof, to a removal reaction of the amino- 
protective group on R^, to give a compound of the 
formula : 




(I-m) 



or a sale thereof; or 
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(i) subjecting a compound of the formula : 



5 



10 or a salt thereof, to a removal reaction of the hydroxy- 

protective group on R£, to give a compound of the 
formula : 




(I-o) 



20 



or a salt thereof; or 
(j) reacting a compound of the formula : 

25 



30 




(I-p) 



or a salt thereof, with lower alkylamine, to give a 
35 compound of the formula : 
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R 



5 



(I-q) 



or a salt thereof; 

in which R-^, R^, R-^, R^ and R^ are each as defined in 
Claim 1, 



R^ is carboxy ( lower ) alkanoyl, 
R^ is protected amino ( lower ) alkoxycarbonyl , 
protected amino ( lower) alkanoyl, 
lower alkanoyl substituted by protected 
amino and hydroxy, or N-protected 
imidazolidinyl optionally substituted by 
oxo, 

Rg is amino { lower ) al koxycarbonyl , 
amino (lower) alkanoyl, 

lower alkanoyl substituted by amino and 

hydroxy, or imidazolidinyl optionally 

substituted by oxo, 
is protected hydroxy ( lower ) alkoxycarbonyl , 

or protected hydroxy ( lower) alkanoyl, 
Rg is hydroxy (lower ) alkoxycarbonyl, or 

hydroxy (lower) alkanoyl, 
R^ is lower alkoxycarbonyl ( lower ) - 

alkylcarbamoyl or lower alkoxycarbonyl- 

lower alkanoyl, 
R? is lower al kylcarbamoyl ( lower ) - 

alkylcarbamoyl or lower alkylcarbamoyl 




is hydroxy-protective group, 
is acyl, 

is protected carboxy ( lower ) alkanoyl , 
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lower alkanoyl, 
is lower alkyl, 
is lower alkoxy, and 

a. 

R^ is lower alkylamino. 



7. A pharmaceutical composition which comprises a compound 
of Claim 1 or a pharmaceut ically acceptable salt thereof 
and a pharmaceut ically acceptable carrier or excipient. 

8. A process for preparing a pharmaceutical composition 
which comprises admixing a compound of Claim 1 or a 
pharmaceutically acceptable salt thereof with a 
pharmaceutically acceptable carrier or excipient. 

9. A compound of Claim 1 or a pharmaceutically acceptable 
salt thereof for use as a medicament. 

10. A compound of Claim 1 or a pharmaceutically acceptable 
salt thereof for use as an inhibitor of MMP or TNE^^. 

11. A use of a compound of Claim 1 or a pharmaceutically 
acceptable salt thereof for manufacturing a medicament 
for treating and/or preventing MM? or TNF^ mediated 
diseases . 



12. A method for treating and/or preventing MMP or TNF^ 
mediated diseases which comprises administering a 
compound of claim 1 or a pharmaceutically acceptable 
salt thereof to a human being or an animal. 
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